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Thie report was prepured by the Douglas dycraft Compuany, Ioc., for ibe
Nation:l deronautics and Space “dmioistreation, Marshall Spoce Flight Center,
under Contract I.57-10L1 and conteins detailed ipformation concerning thbe
testing of the L02 Chilldown System Shutoff Valve, 3Specification Control
Drowing L 4y965-521, Revision ¥.

The test specimen was cubjected to en ilnspection and to non-destructive
epvironmental teste; i.e: pre-test inspection, proof, leakage, functionsl,
cveling (low, high, and awmbient temperature), and vibretion end mechenical
choek. The zpeclmen falled the leakage Vtests which followed vibration and
shock. This failure is reported in Douglas Failure zud Rejsctlion Report
151137,

411 functional and enviroomental ftests were witnessed by a representative

of Douglas Quality Control. These tests were conducted by the Beech Aircraft
Corporation, at Boulder, Colorado, during the period from October 12, 1966
o October 31, 1966. Teardown inspection and failure analysis were conducted
2t Fairchild-Hiller, Manhatitan Besch, California.
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1.0 LHTRODUCTION
1.1 Purpose of Test

The purpose of thic formal qualification Y25t was to demonstrate
to the Watiopal . eroneutics and Space sdminicirevion, lMarshall
Space Flight Center, the ability of the LO:3 Chilldown Systen
Chutoff Valve, Upecificsitlon Control Drawing LAky905-521, Revision
¥, to meet the reguicite: of Test Requiraments Drawing 1707782,
Revieion C, vhen tested according td Test Procedure 1TOT7733,

Revicion D.

The tects vers authorized under Formal Qualification Test Program
SM-46532, Item FG-F-1ke, and General Test Flen Sh-U1412, Item
FO-Fo Ll

Tae LO, Chilldown System Skutoff Valve, Douglas F/E Lrh3005.521,
shown on addendum pages B-1 and B-2, i: a normelly open, pneums-
hically operated valve. It has one inlet and one outlet pore,
two sensing vorts on the outlet side, and an actuation pressure
port. An electrical connector; with leads to internally mounted
sWwitches, gives indication of wvalve position %o the logic and
fail-cafe control circulis.
The valve 1s located betwnen Douglas stations 150 and 160 of the
DoV-L3 IVB stage of the Satura IB/V space flight vehicle.

1.3 Function
The valve ic used o shut off the Fflow of liguid oxygen in the
chilldown system during firing of the stage enginec or during
fail conditions. Actuation of the valve is effected by a hellun
control module that is controlled by logic and fail-safe signals.

2.0 TeosT SPECIMEN, EQUIPMENT, AND INSTRUMENTATION

2.1 Test Specimen

One Production LOE Chilldown System Shutoff Valve Assembly,
identified as follows:
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2.1 Test Specimen (Cont'd)

Douglas part number 1AL9965-521, Revision Y

Vendor - Fairchild-Hiller, Manhattan Beach, Californis
Vendor part number 64-401-05

Vendor serial number 0201

Specimen number 1

Equipment and Instrumentation

A detailed list of the actual equipment and instrumentation used

is included as Addendum E of this report. Test equipment and

instrumentation used in performaence of the test were current in

certification and were within the tolerances specified in the

test requirements drawing.

TEST REQUIREMENTS

Environmental Tolerances

The maximum allowable deviations from the applicable environ-

mental requirements were as follows unless otherwise specified:

a.

b.

C.

= M,

e T

Temperature

Altitude
Humidity
Vibration
(Sinusoidal)
Shock

Pressure

Flow
Acceleration
Load
Angularity
Linearity

Vibration
{Random)

+10%F (below -100°F
+5%F (-100° to +250°F)

+5% (eguivalent feet)
+5%: —O%

+5% frequency
+10% amplitude

+15% amplitude
+20% duration

+3% psig static
+5% psig dynamic

+10% pounds per second
+10% gradient

+5% of applied load
+0.5 degree

+1% stroke

+3 db when measured with a 50 cps
filter
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Tastrumentation Tolerances

The meximum allowable error for the measurement equipment used
in the test program was as follows unless otherwise specifiled:
a. Temperature +5°p %Below -100°F)

+29F (-100° to +250°F)
b. Altitude 29
c. Humidity +2%
Vibration +2.5% frequency
+8% emplitude
e. Shock +12% amplitude
+10% duration
f. Pressure +1.5% psig static
+3.0% psig dynamic
g. Flow +5% pounds per secopd
h. Angularity +0.25 degree
i. Linearity +0.5% stroke

Standard Conditions

Ambient Room Conditions

Unless otherwise specified, all tests were conducted at ambient

room conditions. Ambient room conditions are defined as follows:

a. Temperature 70 (iQS)QF
b. Relative Humidity 90% or less
¢. Pressure 30 (+2) inches Hg

When tests were performed at conditions different from the a&bove -
values, proper allowance, vwhen necessary, was made in the test
results for the difference in the system condition. Ambient

room conditions were recorded periodically during each test.

Temperature Stabilization
Stabilized temperature is defined as the state at which further

temperature change occurs &t a rate no greater than loF per

minute.
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3.4 Temperature Stabilization (Cont'd)
When tests were conducted st temperatures lower than —ESOOF, the

L02 Chilldown System Shutoff Valve was tempersture stabilized
by flowing the test medium or an acceptable substitute through

the interior of the specimen.

TEST PROCEDURE
The following list specifies the tests that were performed and

the sequence of that performance. Proof pressure, leakage,
functional, flow, and electrical tests were performed whenever
specified in the test procedure. All authorized enginée:ing
changes had been incorporated in the procedure at the time of
testing. ‘

Tests and Test Sequences:

Pre-test Inspection

Proof Pressure Test

Leakage Test '

Functional Test (including electrical tests)
Repeat Cycle Tests

Vibration Test

. Mechanical Shock Test

m o & 0 v oo

Pre-test Inspection

The test specimen was inspected for conformance with applicable
vendor drawings and Douglas SCD 1A49965. Part identification,
including vendor name, vendor part number, specification control
number, change letter and manufacturer's serial number, were
recorded. Specimen weight was measured and recorded, and nmarkings
indicating "Test" and specimen number were verified. Results

of this inspection were recorded on a test dats sheet. Upon
completion of the pre-test inspection, the two instrumentation
ports shown on addendum page C-1, were capped. The caps remsgined
on these ports throughout the test program.
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Proof Pressure Test

{See addendum page C-2.)

Actuator

With the test specimen on the test fixture, P/N 1703446, both
were installed in a burst chamber. The test apparatus was
connected to the test specimen as shown schematically on adden-
dun page C-2. The test specimen was stabilized at ambient room
temperature and the pressure at the test specimen actuator port
was gradually increased to 750 psig with gaseous helium st am-
bient room temperature. This pressure was maintained for 5
minutes. The test specimen and test medium pressure and temper-
atures were measured and recorded. System pressure was then
decreased to zero psig and the helium vent valve opened. The
test specimen was removed from the test apparatus to verify that

there was no structural failure or permanent distortion.

Valve Body

With the test specimen mounted on test fixture P/N 1TO3446, both
were installed in a burst chamber. The test specimen was veri-
fied free of moisture by either clean room inspection or GNZ
purge. After connecting the .-test apparatus to the test specimen
as shown schematically on addendum page C-2, the nitrogen vent
valve and the LN2 shutoff valve were opened and liquid nitrogen
flowed through the test specimen until the temperature stabi-
lized. The ENQ shutoff valve was then closed and the drain
valve opened. When liquid nitrogen ceased to flow, the drain
and vent valves were closed. The GNZ shutoff valve was then
opened and the pressure increased at the test specimen inlet to
190 psig with GN, at a temperature of -300 (jQO)QF. This pres-
sure wes maintained for 5 minutes. 'The system pressure was then
decreased to zero psig and the nitrogen vent valve opened. Dur-
ing thls test, the test specimen and test medium temperatures
and pressures were messured and recorded. The test specimen was
removed from the test apparatus to verify that there was no

structural failure or permanent distortionm.
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Leakape Test

External Leskage

(See addendum page C-3.)

The test specimen was mounted on the test fixture, P/N 1TO3L4L6,
and both were installed in & small sealed chamber. After con-

necting the test apparatus, using appropriate seals and fittings,
to the test specimen inlet port as shown schematically on adden-
dum page C-3, the test specimen was purged with helium gas and
then the outlet port capped and sealed. To eliminate the helium
background, the chamber was purged with air and then sealed.

The chamber was evacuated with the roughing pump until the leak
detector could teke over and continue evacusting the chamber to
the vacuum specified by the mamufacturer for best operation.

When the background level of helium was estiablished the pressure
to the test specimen inlet port was gradually increased to a
maximum of 125 psig using gaseous helium at ambient room temper-
ature. The leak detector meter indications were recorded at

25 psig increments. Test specimen and test medium temperatures
and pressure were measured and recorded. Upon completion of the
test, the leak detector shutoff valve was closed and the chamber
pressure graduvally increased to ambient room copditions by use

of the vacuum release valve. The test apparatus was disconnected
from the test specimen and removed from the chamber. Test speci-
men leakage rates were determined and recorded in scch at each
25 psig increment. External leakage of the test specimen was not

to exceed 1 scch.

Internal Leskage
(See addendum page C-k.)

Gate Seal

After mounting the test specimen on the test fixture, P/N
1T03446, the test apparatus was connected, using appropriate
seals and Tittings, to the test specimen &s shown schematically

on addendum C-4%. The leekage shutoff valve was closed apnd the
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4.3.2.1 Gate Seal (Cont'd)

cooling and the LN2 shutoff valves opened. Lﬂz

gpm through the test specimen until it was temperature sisbilized.

was flowed at 31

The pressure of the 1IN, was increased at the test specimen inlet

port to 80 (+5) psig.2 When the test specimen was temperaiure
stabilized, the helium gas pressure was incressed at the test
specimen actustor port to 475 psig using helium gas =t ambient
room temperature. This closed the {est specimen. I&quid was
maintained to the test specimen inlet at 80 (iS) peig. When
liquid and/or gas ceased to flow at the cooling valve, the cool-
ing valve was closed and the leskage shutoff wvalve opened. This
inlet pressure was mgintained for a period of 5 minutes while the
internal leakage rate was determined. Determination of the leak-
age rate started with the first detected leskage. (i.e., bub-
bling in graduate). The teét gpecimen and test medium temper-
ature and pressure, the displaced water volume, time interval
required to displace water, the gas temperature at the outlet of
the heat exchanger, and the water temperature were measured and
recorded. The leskage rate was determiped in scim. Internal

leakage rate was not to exceed 30 scin.

Actuator

After the test specimen was mounted on the test fixture, P/N
1TO3446. installed in a small sesled chamber, the purred test
apparatus was connected, using appropriate seals and Zittings,

to the test specimen actuator port as shown schematiclly on
addendun page C-5. Test specimen inlet and outlet poots were

not capped. The vacuum pump was started and the test cpparatus
end test specimen actuator evacuated. Vacuum pumpir- wae stopped
and the system pressure increased to zero psig using nablent

room temperature helium gas. Using & mass spectrame:» with a
secondary roughing pump, the chamber was evacuated u.." i1 the leak
detector purmping system could take over the chamber -—zcuation.
The leak detector evacuated the chamber to a vacuun - -ecified

by the equipment mamufacturer for best operation. T n, the
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4.3.2.,2 Actuator (Cont'd)

helium background level was established and the pressure to the
test specimen actuator port was increased to 475 psig using
gaseous helium at ambient room temperature. The test specimen
and test medium pressure and temperature and the lesk detector
meter indication were measured and recorded. Internal leakage
rate of the test specimen actuator was determined in scch and
was not to exceed 1 scch. The leak detector was isolated from
the system and the chamber pressure incressed to zero psig with
the vacuum release valve. Pressure to the test specimen actu-
ator port was reduced to zero psig and the vent valve opened.
The test apparatus was then disconnected from the test specimen

and the specimen was removed from the chamber.

Functional Test
(See addendum pages C-6 snd C-7.)

Response Time

After mounting the test specimen on the test fixture, P/N
1TO3446. the test apparatus was connected using appropriate
seals and fittings, to the test specimen as shown schematically
on addendun page C-6. Addendum page C-7 is a schematic diagram
of the test snecimen position indicator and test wire harness.
The harness was conmected to the test specimen and to a position
indicator light panel. When the helium gas regulator was ad-
Jjusted for a pressure of 475 psig at the test specimen actuator
port, the 3-way solencid valve was closed and the pressure at the
actuator port decreased to zero psig. Liguia nitrogen was then
flowed through the test specimen until it was temperature stab-
ilized. The liquid flow was graduslly increased to 31 gpm. A
pressure of 80 psig was not exceeded at the test specimen inlet
port. The 3-way solenoid valve was then opened and the test
specimen allowed to shut off the flow of LNEQ Pressure at the

test specimen inlet, outlet, and actuator ports, the flow
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L.L.1 Response Time (Cont'd)
through the test specimen, and the signals from the test speci-

men position indicator switch were recorded on & recording
oscillograph. The test specimen and test medium temperatures
were measured and recorded. The response time was determined
from the instant of the first trace movement of the "Open"
switch to the Pirst trace movement of the "Close" switch. At
the conclusion of the test, the LN2 and helium gas flow were
shut off and the specimen allowed to stebilize at ambient room

temperature.

Pogition Indication

While performing the respomse time test of paragraph 4.4.1, the
position indicator light panel was observed to verify the fol-
lowing conditions:

a. The fully "Open" indication was present after temperature
stabilization.

b. The fully "Closed" indication was present when the outlet
pressure had decreased to zero psig.

c. The fully "Open" indication was present upon venting the
actuator port to zero psig.

d. The fully "Open" indication was present after the test
gpecimen has stabilized at ambient room temperature.

Dielectric Strength
With the valve in the full open position, the specimen was

stebilized at room ambient temperature. A 1000 vac rms, 60 cps,
test voltage was applied for 1 minute between the pips Listed
below. The test voltage was raised from zero to 1000 volts at
a rate not exceeding 250 volis per second for each point as
tested. Current leakage was measured and recorded and was not
to exceed 200 microamperes.
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4.4h.3 Dielectric Strength (Cont'd)
From Pin To Pin
4=B common C, D, F, G, J, K, ¥
C D, F, G, J, XK, M
D-E common F, G, J, K, M
F G, J, K, M
G-H common J, K, H
J K, M
K~ I common M
Ground 4#=83 common, C

D-5 common, F

G~-H common, J

K-L common, M

)
With the valve in the closed position, the specimen was stabilized

at room ambient temperature. A 1000 vac rms, 60 cps, test voltage
wag eapplied for 1 minute botween the pine listed below. The test

Voltage was raised fram zavo to LOCO volts at a rate not excoeding
250 volte per second for each point as tested. Current leakage

was measured and recorded. and was not to exceed 200 micrommperes.

¥rom Fin o Fin
B, I, E, G, H, K, L
B-C common D, k, G, H, X, L
D E, G, H, K; L
E-P common G, 4, ¥, L
G H, ¥, L
H-J common K, L
K L-M common
Cround A, B«C comwmon, D, E-F common

G, B-J common, K, L-M common

bk Insulation Resictance

With the valve in the full upen porition, the specimen was stebilized
st roum anbient temperature. The reslstence was medsured and recordoed
between the pins listed below with 500 vde power applied. The

resistanc: was to be 100 megohms or greater.
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L.h.h Insulation Resistance (Cont'd)

Fxom fin Lo Din

I B, D, E, G, K, K, L

B.C common b, B, G, H, X, L

D i, G, H, &, L

E-F common G, H, K, L

G H, K, L

HeJ common K, L-

K L-M common

Ground ;, B-C common, D, E~-F common

G, O-J common, K, I-M comuon

Bonding Res stance

e

With the valve in any pouition and stavilized at room ambient

Sepperaturse, the resistance wos measured between the ground
pin end the v<lve body. The rosistance was not to excesd 0.1

ohm.

Al

Continuity Cheex {Open Pousition)

™ test wire harness was disconnected from the specimen priod
Lo performing the contimudby check. With the valve in the fully
oren rouition, the specluwen was ctabilized at room embisnt ten-
persture.  Corntinulty war verified between pins o - B, D ~ &,
G~ 4, and K - L by measuring the recistance. The values were

reoeordsd.  In no case was the resistance to exceed 0.2% ohm.

Ho continuity between pins B - C, B -« F, H -~ J, and L - M was

verified by messuring the resistance. The values wers recorded.

In no cave wos the resistance to be than 20 megohms.

Continuity Check (Ciosed Position)

The wire harness was disconnected from the specimen prior

to periorming the continuity check. With the valve in the fully
clnsed position, the specimen wos stabilized &t room amblent
toemperaiure.  Continuity between pins B - €, E - F, J - H, and

L - M wayg verifizd by measuring the resistance. The values were

roeordaed.  In no case waos the resictance to exceed 0,25 ohm.
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L.4.7 Continuity Check (Closed Position){Cont'd)
Mo continuity between pins & - B, D - E, G - H, and X - L was

verified by measuring the resistance., The values were recorded.

In no case was the resistance to be less than 20 megohms.

Repeat Cycle Test

(see addendum page C-6.)

The repeat cycle test consisted of 500 cycles at low temperature,
450 cycles at ambient room temperature, and 50 cyeles at high
temperature. A low-temperature cycle comsisted of closing the

test specimen valve against a LN, flow of 31 gpm at an inlet

pressure not exceeding 80 psig, ihen opening the test specimen
valve, The ambient room temperature end high temperature cycles
consisted of closing the test specimen valve against a gaseous
nitrogen inlet pressure not exceeding 80 psig, then opening the
test specimen valve. Cycling and data requirements were as in-
dicated in paragraph 4.4.1. Allowable gate seal legzkage after

completion of all cycling tests was not to exceed 100 scim.

General

The test specimen was mounted on test fixture 1TO3446 and placed
in an enviropmental chamber capeble of meintaining a temperature
of +160°F. The test apparatus wés connected to the test speci-
men as shown schematically on addendum page C-6. The operation
of the 3-way solenoid valve(to actuate and deactuate the test
specimen valve by pressurizing or venting the test specimen zctu-
ation port pressure was controlled by the sequencer shown on
addendum page C-6. The LNe shutoff velve was opened and Lﬁe was
maintained at the specimen throughout the repeat cycle test by
venting the supply line.

Low Termperature Cycling

Using the procedure of paragraph b.k.l, the specimen was temper-
ature-stabilized with liquid nitrogen flow. Temperature stabi-

lization was required only at the beginning of the cycling. The
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.5.2 Low Temperature Cycling (Cont'd)

sequencer was set to energize and deenergize the 3-way solenoid
at a rate not exceeding 2 cycles/minute for a total of 500
cycles. Data specified in paragreph b.k.l was recorded every

25 cycles. At the completion of 500 cycles, the sequencer was
stopped when the specimen valve was in the open position. Valve
Y1 and tie Lﬁg shutoff valve were closed and valve V-2 opened.
Using Gﬁe, all of the Lﬁe
V-2 was closed, valve V-1 opened, and all of the LNQ purged from

was purged from the supply line. Valve

within the test specimen. The flowmeter st the specimen outlet

port was removed.

Ambient Room Temperature Cycles

Upon completion of 500 cycles at low temperature and with the
specimen stabilized et smbient room temperature, valves V-1 and
V-2 were clogsed and the pressure of the smbient room temperature
GN2 increased to 80 psig. Velve V-1 wes opened and the sequencer
started. The cycling sequence was as described in paragraph
L.5.2, except that ambient room temperature GNE was the test
medium, until a total of 450 cycles were completed. The data
specified in paragraph L4.U.1 was recorded every 25 cycles. Upon
completion of the 450 cycles, the sequencer was stopped when

the specimen valve was in the open position.

High Temperature Cycles

Upon campletion of 450 cycles at ambient room temperature and
with the test specimen stabilized st ambient room temperature,
the ambient chamber temperature was increased to +l60°F, The
temperature was maintained for the duration of the test. The
specimen was stabilized st +1600F, then valves V-1 and V-2
closed and the pressure of the +l6OQF gaseous nitrogen increased
to 80 psig. Valve V-1 was opened and the sequencer started.

The cycling sequence was as described in paragraph 4.5.2, except
that gaseous nitrogen at +160°F was the test medium, until &
total of 50 cycles were completeé. The data specified in
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4,5.4 High Temperature Cyvcles (Cont'd)

paragraph 4.4.1 was recorded every cycle. Upon completion of
50 cycles at +1600F, valve V-1 was closed and the chamber en-
vironment decreased to ambient room conditions allowing the test
specimen to stabilize at ambient room temperature. The test
apparatus was disconnected from the test specimen and the speci-

men removed from the environmmental chamber.

Post Repeat Cycle Test
Upon completion of the 1000 cycles, the proof pressure, internal

leskage, response time, position indication, insulation resist-
ance, and continuity tests of parsgraph 4.2, 4.3.2, 4.4 .1, L. k.2,
bk h L.4.6, and 4.k.7 respectively were performed.

Vibration Test

General

(See addendum pages C-8 through C-11.)

The test specimen was subjected to the vibration environment

in each of three mutually perpendicular axes, using the vibra-
tion test setup as shown on addendum pages C~-9 and C-10. The
test apparatus was connected to the test specimen as shown sche-
matically on addendum page C-8 and the specimen, including the
associated mounting clamps, brackets. and supports,was attached
to a rigid test fixture, vwhich dynamically simulated the wvehicle
installation, per vibration test assembly drawing 1TOT82L.

Vibration test fixture P/N 1TOL097 was used. The test specimen
was instrumented with six accelerometers, located as shown on
addendum page C-8. Vibration amplitude versus frequency and

the Gz/cps versus frequency were recorded on recorders from
which reproducible copies of the plots could be obtained. Sinu-
soidal and random vibration tests were performed in one axis
before changing the axis of vibration. The specimen axes were

defined as follows:
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L.6.1 Genersl (Cont'd)
Direction Desgcription

A Line of Flight - specimen rotated 16° counter-
clockwise in plane of inlet axis.

B Radial Axis - 48° counterclockwise in plane of
specimen outlet axis perpendicular to the flight
axis.

C Tangential Axis - normel to the radial axis.

k. 6.2 Bqualization Control System Checks
k.6.2.1 Sinusoidal Vibration

The control accelerometer (No. 1) signal between 5 and 200 cps
on the up and downsweep was filtered utilizing a Spectral Dy-
namics tracking filter.

One alternate control accelerometer (No. 2) location was desig-
nated by the Acoustics and Structural Dynamics (A & SD) engineer.
The signal from the alternate control(s) was filtered as ebove. ‘
In addition, the alternate control(s) was monitored during the
filtered portion of the sweep and its acceleration lavel con-
strained to not exceed the test specificafion. This was accom-~
plished using manual or automatic override techniques at the

control console.

L.,6.2.2 Random Vibration

The formel qualification vibration test of the specimen in each

axis was conducted only after the data from the equslization
control check for the same axis had been reviewed by the
Acoustics and Structural Dynsmics Section to verify that the
proper spectrum had been obtained.

The signal from the control accelerometer was recorded on mag-
metic tape played back intoc a mean square scceleration spectral
density analyzer (either analog or digital) with a filter having
a bandwidth of 20 cps. Data were presented in graphical form

showing, Ge/cps versus frequency. The random vibration level
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%.6.2.2 Random Vibration(Cont'd)
to be used for equalization was 6 db below the specified test

level {quarter-power level).

L.6.3 Operetional Test

The operational test was performed while the test specimen was

being subjected to the vibration tests. When the test apparatus
was connected to the test specimen as shown schemstically on
addendum page C-8, the Lﬁz shutoff valve was opened and LNe was
flowed through the test specimen until the specimen was temper-
ature stabilized. With the test specimen not actusted, the vent
velve was closed and the LN2 pressure increased to 80 psig. This
pressure and tempersture were maintained during the test. The
test specimen was actuated end deactuated at least once during
each axis of applied vibration by applying gsseous helium ai
embient room temperature and at a pressure of 47S psig to the.
test specimen actuator port. Deactuation occurred when the
pressure at the actuator port wes decreassed to zero psig. The
test specimen and test medla pressures and temperatures and the
number of cycles were measured and recorded. Upon completion

of vibration ium each axis, the LEQ shutoff valve was closed and the

the LN2 vent valve opened.

L.6.4 Sinusoidal Vibration Test
(See addendum page C-9.)

The test specimen was assembled and installed on the tést appa-
ratus end instrumented as shown schematically on addendusm page
C-9. The operational test of paragraph L4.56.3 was performed
while subjecting the test specimen to & sinusoidal logarithmic
sweep at & rate of 1.0 cctave per'minute from 5 to 2000 to 5

cps in each axis at the amplitude shown below:

Freguency {cps) Amplitude
5 to 2 0.032-inch D.4A,
24 to 47 1.0 G pesk
k7 to 200 0.0088-inch D.A.

200 to 2000 17.5 G peak
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k.6.% Sinusoidal Vibration Test (Cont'd)

All accelerometer outputs were recorded on a2 direct writing os-

cillograph. Testing continued directly to the rapdom vibration
test in paregraph b.6.5.

Random Vibration Test .
The operational test of paragraph 4.6.3 was performed while sub-

jectipg the test specimen to & random vibration environment
having an approximate Gaussian amplitude distribution asnd & pesk-
to-rms ratio of three. Equalization of the random input spectrum
was accomplished by using a random vibration level which was not
more than one-fourth of the actual test level. The equalized
spectrum was monitored and readjusted during the test as neces-
sary by:

a. Using individual meters on each channel of the spectral
density analyzer/equalizer or,

b. Using grephical displays on spectral density analyzers.

The acceleration power specitral density applied to the test
specimen was within +3 db when measured with a filter having s
bandwidth of 20 cps.

A 12-minute random vibration was applied over the frequency

interval as noted:

Frequency {cps) Ampplitude
20 to 60 0.01 Ge/cps
60 to 120 +10 db/octave
120 to 2000 0.1 Gz/cps

The power spectral density wes recorded as a function of Ge/cps.
Testing continued directly to the shock test in paragraph k.7.

Mechanicel Shock Test
(see addendum pages C-T7 through C-10 and C-12.)

The test specimen was subjected to three shocks in one dirsction

in each of three mutually perpendicular axes for s total of nine
shocks. The test specimen, including the associated mounting
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4.7 Mechenical Shock Test {Cont'd)

clamps, brackets, supports, and test apparatus, was attached o

a rigid test fixture, P/H 1T01097, which dymamically simulated
the vehicle installation and instrumented as shown schematically

on addendum pages C-T. C-8, and C-10 with six accelerometers.
Al]l sccelerometer signals were recorded on sn oscillograph while
the oscilloscope presentation of the shock input transients was
recorded photographically. The shocks were perforqed on a L-2L49
vibration exciter. The test sequence was sinusoiaél vibration,

random vibration, and shock prior to changing axis.

Sheck Test Levels and Axesg
The shock level for all three axes was 20 G's pesk amplitude of
a half sine pulse for a duration of 10 (+2) milliseconds. Shocks

were applied in either directiom slong the A, B, and C axes.

The test specimen was to withstand the nine shocks without fail-
ure. Integrity of the test specimen was verified by performing
an insgpection after completion of the shock test. The sinusoidal,

random, and shock tests were repeated for the remalning sxes.

Pogt Vibration and Shock Test
The proof pressure and leakage tests of paragraphs 4.2 and 4.3

were performed after completion of all shock and vibration

tests.
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TEST RESULTS AND DISCUSSION

Pre-test Inspection
Pre-test inspection was performed October 12, 1966. The test

specimen was free of apparent defects, was properly identified
and, therefore, comsidered acceptable for testing. Results of

this inspection are presented on addendum page A-1l.

Proof Pressure Test

Actuator and valve body proof pressure tests were performed
three times (pre-functiomal, post repeat cycle, and post vibra-
tion) during the test program as required. There was no evi-
dence of structural faillure or permasnent distortion as a result
of these pressurizestions. Results of these tests are presented
on addendum pages A-2, A-39, and A-8h4,

Leakage Test
External and interpel leakage tests were performed as required.

External leskage was negligible. Internal leskage was well be-
low the maximum allowable rate of 1 sceh except during the post
vibration leskage check where a leakage rate of 32,570 scch was
recorded. Results of these tests are presented on addendum
pages A-3, A-4, A-4O, and A-85 through A-87.

Functional Test
Functional tests were performed (omitting dielectric strength)

to check valve response time and electricel characteristics. Re-
sults of these tests are presented on addendum pages A-5 through
A-T7 and A-41 through A-b3. Valve actustion closing time varied
from 0.050 second to 0.054 second (no limit was specified).

Valve actuation opening time was 0.210 second (no limit was
specified).

While performing velve response tests, the valve position indi-
cator lights were checked for proper indication of valve position.
In every case the lights indicated that the valve had assumed the
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5.4 Functional Test (Cont'd)
proper position dependent upon the test conditions imposed.

Complete or partial electrical tests were performed during the
test program. The results of these tests are presented on adden-
dum pages A-6, A-T, and A-L2 and A-43. The dielectric'strength
test was performed only once in order to avoid possible damage
to the electrical insulation. The electrical characteristics
(dielectric strength, insulation resistance, bonding, resistance,'
and continuity) are all within the limits specified.

Repeat Cycle Test

Ambient, high, and low temperature repeat cyele tests were per-
formed. These cycles were followed by proof pressure, internal
leskage, response time, position indicetion, insulation resist-
ance, and continuity tests. The results of this testing are pre-
sented on addendum pages A-8 through A-38.

Valve response time varied as follows:

Ambient temperature - Closing time 0.01% to 0.019 second
Opening time 0.192 to 0.220 second
High temperature - Closing time 0.015 to 0.017 second
Opening time 0.098 tc 0.108 second
Low temperature - Cloging time 0.010 to 0.057 second
Cpening time 0.106 to 0.297 second

All post repeat cycle tests were within the specification limits.
These data are presented on addendum pages A-39 through A-43,

Vibration and Mechanical Shock Tests

Sinusoidal vibration, random vibretion, and mechanical shock
tests were performed on the test specimen in the following
sequence:thrust (A), radial (B), and tangential (C). The testing
was completed in each axis prior to changing the setup for the
next axis.
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5.6 Vibretion and Mechepicel Shock Tests (Cont'd)

A1 vibraticn test setups and acceleration levels vore approved

by the Acoustics and Structural Dypamics Representetivs.

Phrust axis sinusoidal vibration control accelerometers {up-
scale, dowmscale, filtered, and unfilitered) data ave pressoted
on addendum pages A-blL and A-LG through A-51. A1) control ac-
celerometer datse are within or sbove specificstion. “hrust
random vibration levels sre within or sbove the 3 do specifica-
tion level es shown on addendum pages A-4%5 snd A 52 through

A-56.

Thiust sxis shock pulse dele sre presented on eddendum peages

A-45 end A-57. These shook pulses were obileipned ubilizing en
L-249 vibiation exciter {iypical for all shock tests) and are
within the 2C +3-C level and 10 +2 milliseconds time duration

of the specification.

Redial sxis sinusoidael vibrution control acceleromsters dets ore
presented on addendunm vagzs A-58 and A-60 throwh A-05. Testing
was stopped at 1000 cps on the upsweepr to chonge the cortrol end
alternate acgelerometers (number 1 and 2). These soceleronetnrs
woere changed due to poor response at low itemperatures. BExami-
notion of the upsweep test data indicated the test levels were
70 o 1005 over specifiecstion levels From 100 to 1000 chs.

Since internmal leskage tests were required only at the conclu-
sion of &ll vibration end shock testing no specimen Canage due
to overtest was indicated st ihis time. Therefore, after chang-
ing the control snd slternste accelerometers testing continued
to the conclusion of sll vibration and mechspical cloct., HRadiel
axis rendom vitration data sre presented on eddend: m nares A-59
and A-66 through A-68 snd are within or sbove the 7 4v gpecifi-

cation level.

Radial axis shock pulse dsta are presented on adderdrm neges

A-SG and A-63.
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5.¢ Yioration end Mechanical Shock Tests (Cont'd)

o~

Tangential exis ginuvsoidal vibration scceleromster dsta are
presented on addendum pages A-T0 and A-T2 through A-77. All
control accelercmeter levels are within or above the sgpecified

limits over the entire freguency range.

Tengevdbial axis random vibration date are presented on addendum
pages A-T1, A-T8 through A-81. and A-83 and are within or sbove

the 2 db specification level.

-

Tangertial axls shock pulse iraces are presented on Addendum

vage A-82. There was no apparent demage to the specimen.

Vibration data for the response accelerometers are nol included
in this report; however, unreduced data have been filed and are

svellable upon request.

Post vibration end shock proof-pressure and external leskege
tests were satisfacterily esccomplished. Resulis are presented
on Addendum A-84 and A-85,

CONCLUSION

Because the post vibration and shock internal leskage was 32,570
sceh {as indicated in Addendum A-86 and A-B7), with the speci-
fication meximum being i scch, testing was discontinued and the
specimen returned to the Douglas Sants Monica Facility for
failure snalysis. The failure was attributed to the over test-
ing during the radial axis sinusocoidal vibration from 100 to

1000 eps of the upsweep (see D-1 through D-16).
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Test Procedure Draving No: 17107783 Change letter: c

Manufacturer's S/¥: @ 2,0 Test Plan Line Item: FQ-F-1hA

Test laboratory: e ey A : 2 CocorRADO

Douglas Test Reyresentative: p C. Tp 1 105 . Date: L= /5 -, 4

Test Witness:  § A
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Proof Pressure lest Per Paragraph: 5:. (?

Test Upecimen Ho: j

Test ttart (Date, Tme): Zéﬁw /5""‘@413 2350
Test Completed {Date, Tim=): [ ~/F~&6 s
Fd

Lmbient Room Conditions: Tempgratm'e RH Atm. Press.

—= S In. Hg abs.
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A At e I O

Tonl Purage iy Unit. Required fetual

| Temperature 5 ‘ ~300 (+20) - 310
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o s bl 6 L L i L e 4Nt
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2
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Test Witness:

%
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External Leakage Test Per Paragraph:
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Test Specimen No: /

Test Start (Date, Time): /0-'/8-'66; (315

Test Completed (Date, Time): /a»/ﬂ-—éé/_ A3

Customer Q. C

Ambient Room Conditions: Temperature RH Atm. Press.
°F % In. Hg 8bs.
éé iﬂ ézii mm
External Leakage
Test Parameter Units Regquired Actual
Specimen Temperature °F Stabilized 39
Leak;ge Rate scch 1.0 L‘— b 167
Inlet Pressure psig 125 Maximum /125
Time Maintalned Minutes 5 5
Accept: X Re ject:

Comment:
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Test Witness: )2)/ ﬂ_‘,‘ﬁ' ‘% I
Douglas Q. C. Customer Q. C.
Internal Leakage Test Per Paragraph: 5., 10,4
Test Specimen No: /
Test Start (Date, Time): [Q [&»éé, 2300
Test Completed (Date, Time): /O — (G~ éé // 35
Ambient Room Conditions: Temperature RH | ‘Atm. Press.
°F % In. Hg abs.
Gate Seal
Test Parameter Units Reguired Actual
Specimen Temperature } °F Stabilized -;§€DCJ
Inlet Presvure ‘ psig | 80 Maximum - ‘ﬁ’f}
Actuator Port Pressure  psig k75 i 475
Leakage Rate scim 30 } ¥ 9
Time Maintained , minutes . 5 5 !
Actuator
Test Parameter Units | Reguired Actual
Actuator Port Pressure psig 475 é#?zf;
Specimen Temperature °F Ambient 56
leakage Rate scch 1.0 3.5 X/Cﬁ
Maintained minutes 5 =
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Part Humber: 1449965-521
T.st Procedure Drawing No: LT07783 Change Letter: ¢
Manufacturer's 5/N: QRO { Test Plan Line Item: FQ-F-1hLA

Test laboratory: ggg’a,ﬁ Aggg:miz‘f Location:

Douglas Test Representative: 4 C. T2 L 1D ;7.5 Date: /o~ 7-55
Test Witness: S z L

Douglas Q.C. Customer Q.C.
Functiomnl Test Per Faragraph: &51 / /
Test Speciwen ¥o: /
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F

'y
. 3=z

Atm. Press.
In. Hg abs.

621, 8 mm

Buspobie FERE e

. Mt remeter Units Reguired hetual

| Spechmen Tewperature °r Stabilized — L2493

 Pressure (Inlet) psig 80 max. é a
Flov e gom 31 max. A/ /ﬁ
Pressure {Actustor) psig L75 Af: ‘?;5'
Respopse Tige sec. Clessing O, o5

Paper iUpeed Ry in/sec. @P@ " ﬂﬁ
Plow Seale A _/é%n ____ gpmfinch

Pressure Seale RO psig/iach
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. ——
Accept: }i ! Re ject:

Q. 2l0

Comment |
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functionel Test Per Paragraph: Test Plan Line Item: FQ-F-1LA

Position Indicator

4. Temperature Stabilized = 17 077 OPER Indicator Light ON I

i

B. Outlet Pressure Zero P iR CLOSED Indicator Light OF . -

C. Actustor Pressure Zero OPER TIndicator Light ON

D. Towpersture at Ambient 4y OPEN Indicator Light OF

Accept: X ) Reject:

e e

Commeat:

Dielectric Hirength

Test Parameter , Units Required Actual

Voltege . vac Yms 1000 Arias

 Preguency eps 60 S

Kete of sapplication volts/sec. 250 maximum R

minutes 1 o

e

microamperes 200

Pi: {;.Litrf}f‘f“:l‘}'t,

X Reject:

Justhation tesistance

e AT .‘.” vameLor . % Units Requi rod Actual

 Volbage vdc 500
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seeept: x ) Re ject:

COﬁmEﬁ Lot sl el i b e et o i Hincend o 3 Kﬂvmi%‘ ans

Bouding Resiolance

Test Parametezr - Units Required Actual

Resistance . ohms 0.1 maximum .

Accepu: X » Re ject:

Commenis:
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Continuity Check (Upen Position)
Tast Farasster Uanits Required Actual

Contiauity onms 0.25 maximmm| A-B{D-E|G-HIK-L

No Continuity megohx;ns 20 minimunm B-C E-F{H-J] L~-M

SEE L el
Aecept: 4 Re ject:
Comment: - R
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Tent bosition hits Required Aetual
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o
by
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Commensts 7 e e e .
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Test Froccdure Drawing No:  LT07783

Hapufecturer’s S/N: Test Plan Line Item:

Change letter:

FQ-F-144A

Test laLuratdiry: § fzx 2

5%

Douglen Post Bopresentative:r ) S TO LD

Tash Witnsen:

, RofAde

Lo=2 00~ & &

Hepwny Cysie SPest ers luragraphs Ty [ﬂ?_

e o e . RO, oo e
.?L;.m t o LA SELE S

| .

Tesu et Daete Gew o [ﬁ*gﬁ «ﬂ'éép . //@5‘"
& p
Test Comuietei (Dste, Pl j{,} S ééy . '7 %3 &5
S XA v

Jambleat Bowsn Condnbions 'E‘empegdtu.re RH

A _*
b7 3z

Custorer Q.C.

ftm. Press.
In. g abs.

& /b e

?':" ! S DR j“i'}
Ev neti : ‘
f | units Required Actual
¥
Yo cipen e ratat ;¥ stabilized “’"2 a5
b - b
‘j ;

80 paxXimum

»
-~
-y
%
o
DM
o
o
face

64

31 maximum

¥

H

i

;

{

i

H

¢

-

b

i o
A

7/

RTCE fYW § relg k75 ,&}‘7@
bt e o P P ATy .fih.— K
fiw pones M gcec C!@ﬁd""fﬂ 0.05%

Fapes oyerd 2_{ R @f’ €. ﬂi
Flow “esle Ni 23 ~ goms ineh
Fiesyriow sinee 2@ psigiinch

TPime B «,,‘;;5:52@0; ) Q\%{;{? %/,:lc‘%':\)ﬂﬁo

0. 188

Theet 1 of 31



T DS ENE-R502Y

¥ORMAL QUALIFICATION TEST DATA SHEET Page h-S

Repeat Cycle Test ker Peragraph: &‘2’:“ Zﬁ. Test Plan Line Item: PQ-F-1lhA

50 Cycles
Tesl Paremeter Units Required Actual

Specimen Tewmperature F stabilized - & 3..@ :

Inlet iveasurs 7 psig 80 maximum ﬁ? :

Flow  {(ikn) grm 31 maxisum Nfﬁ
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A‘_fq WM T gpm : 31 max Lum ﬁ‘j}ﬁ
Lotuator Tresow j iy L5 #? &

b e s e at s veen i J{ e

LA : Lee L _Clesing &, &%

Epanin o, 200
Pers o o A B iiisee.  Faow conte “ﬁﬁfﬁ o gpm/inck

ng I & sigdineh Time Bag M&Q%ﬁ%“ ceconds
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T DSV B BV 5 02k

FORMAL QUALIFICATIONR TEST DATA SHEET Frge Ae10

_5./9

Repmatl Uyclie Tesl Fer Pprsgraph: Test Plan Ligeltem:

FQ-F-1hA
_\6;,

125 Cyeles

Peot, Paramelor

Units Actusl

~249¢

Required

Specimsn Pemperature ¥ Stabilized

38
MIA
Yo

80 meximum
31 meximum
LY

psig
gra
psig

Inlet Pre

§ l...u? }

SLUre

¥iow

31?*@3 S8UTE

Act@%ao

i s ki s N

Resononoe S8C.,

A e

Closi zqg,

0054

Paypar

L PN
i

LER
©- gpm/inch

N @ o in/sec.

C} L IR
Flow %caleg ” ﬂ’*ﬁ #;’ﬁ

gﬂw _____ psig/inch

Pregssure fosle seconds

Time Base SO @éf?@jﬂ% /j

150 Cyeacn

st Farmgpeteyr

Units Required Actual
e et v+ o ot e e o

¥ stabilized — 2 &

"“()&;P"'m w Zt‘a‘;)“fu"{vh %‘3

ba it ot

32

80 waximm

- e 31 meximm A L
) nsig 475 #f‘?g?
G BEQ. f{{g@ $ éﬂmﬁ é?' o

ﬁa 23
gpm/inch

seconds

Flow Scalf enInay a/44

Time Base @,. & of e s

in/sec,

35 g@ﬁu_m —
Pyoenoae Soa ;.;M L i;%‘g“ e

psig/inch

A A 1 4 s o e e R

{nits Actual

-248

, fmrtaeler

Reyuired

F stabilized

Fo
M
#7E"
Cf _’ -sfe’% tﬁ%ﬁ
Flow Scariewﬁ:ﬁ% ﬁ,/;jg O d;‘:;?g#g/inch
Time Base SO0 (;%;:; /g;g'!f seconds

80 maximum
31 meximm
475

Bpa
psig

Pre CHUTS

Act}.w"tcr

Respomey $lme BeC.

@ .
-2

Paper Speed ____infsec.

psig/inch

Pressuye @i
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FORMA L QUALIFICATION TEST DATA SHEET

Test ber raragrap:r é { % Test Plan Line Item:

Repust Jydis

200 Cycles

T DEVR B B zxﬁ«z;ﬁgsé%
Page A-11

FQ-F-1k/

Tesl Paraweber

Uaits

Required

Actuml

Specimern Tewperature

stabilized

—24¢

eemin e ki et Swam 1 b <

80 maximum

A2

31 maximum

Nia

psig b5 Y%y o
s8c Cias 'Mﬁ €08 2.

LnEed

Pregsure Heale

N
gf\‘.

-~ S

in/sec

 pslg/inch

{) 2. w7 l‘ift .
Flow Sca.lf:@ 3 Mjé@

. 08
gpm/inch

seconds

Time Base KOO cucies /
=3 ¥

amehet

tnits

Required

Actual

g W.ME

Tonrpaera e

stebilized

~Z45

psig

80 maxiwum

ED

e o ,,_.!.k,_m-.(m«m

M A

Py e ;Z. g o
e Re

'ogom 3] maximum
psig 475 iy

{ sec.

Jlosing

@e 04‘;5

in/sec,

poig/inch

Flow chf&ﬂ‘mﬁ A JA

.29 ?/inch

seconds

T™4me Base ,,,52:"0 Qﬁcizg {/

Teasgt Fweame ter

Units

Required

Actual

Op

stabilized

- 2.4 4

psig

80 maximum

31 maximum

N4

fressure

vt b e

Lotustor

b75

$7E

__fﬁ_.{-e‘_‘:‘?"}fcnéiér ﬁf'iﬁ;ic*:

C‘/’aﬁ ey

0, 048

Gpeea Z’g:
AO.

Pagpey

Pr‘@ S Lt Leu l’:

in/sec.

psig/inch

Flow .cale mw\& ;%//A

a4 ?ég;n/ inch

Time Base 500 g‘:f&/ 5

seconds
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2. DOV - BNV Bk

Fage A-12
FORMAL QUALIFICATION TEST DATA SHEET N &

Repeat Cycle Test rer

275 Cyules

FParsgrarh:

5.9

Test Plan Line Item:

FQ-F-14A

Test Perameter Units Required
Specimen Temperature o stablilized
. et
Inlet Pressurs psig 80 maximum
Pplow (L) gpm 31 maximum
{Actuatmr Fregsure psig 475
F Resounss Time - cec, Clos: W,ﬁ T
B #"i 3) @f 234
Puper Speed ,:2; é_ 3 in/sec. Flow S oca{ ﬁf} / gpm/inch
Pres-ure Geale 2o psig/inch Time Base 25 €23 &g@ﬁm / seconds
el S S f 5
Units Required Actual
S RS stabllized - ;%4/ 4
i keis 80_maximum ’&%
2 i ) ﬁ 200 - 31 maximum # ﬁ%
f‘ : Cé 2% g%@ @‘f 037
tf’) ;ﬂ«a AN & Arxe
i __infose Flow scal ij A {4 gpm/inch
Soiysanch Time Base M) :;,% <, ig&. j seconds
i
Pty P - ,;
pooin : Required Actual
e stabilized 2
B *m w4 e 80 maximum =8
Y 31 maximum ﬁ-} fﬁ,
;| reig | L75

é’

infven Flom cal@

i

ST A

. %
P ¥t o

z/ine

o, Zie
s grn
Time Base AOO {};{;é g;@_;&}/;

Cheet 5 of 3%



T D B - RIS

FORMAL QUALIFICATION TEST DATA SHEET

Repeat Cycle Test Por barsgraph: 5 . / ? Test Plan Line Item: FQ-F-1lhi

350 Cycles
Test Parsmeter Units Required Actual

Srecimen TPemperatur: O stabilized 247

Inlet Pressure o psig 80 max Lmum eyl

Flow (M%) - gpm 31 meximum ﬁ}fﬁg
Actuzitcr Pressure psig 475 gz

_Respouse Time , . sec. Cles f’%'\ 0.85¢
Opre. Ag W
Faper opeed 2, o w___in/sec. Flow Ecale "ﬁ fx//{t‘fé gpm/inch

Presiure e le }2,,59 psig/inch Time Base 5{){) Oond Cj,g seconds
e — ] 3/

SRR oAV Y

37> Cyc Lezs,

Test Parametsr Units Reguired Actual

specimen femperatue:z O stabilized ity z# ?

 Inlet Presaae SR 2217 80 max imum Mot &g@ﬁ%@

Flew | ”" f‘ T R T B 31 meximum A/A
T DT I 1™y ey
‘_..."‘.;.r'...ﬁ.-’ A '.._..‘.Sﬁv o . _iﬂ e .";T},:. O AU M" ﬁmg 9

Fowowrr L ‘ A/@ Mé; é{f IRTIRRE N Flow ¢ 1o _“L__[V@ g';:m/inch

Aot ésﬁ:&&ﬁf@ﬁ Coiimes vine e Aby REcoppep wecond:

%:.L.__ I .. : .- .c‘ S N-_:M -.m-, Mm’ P ‘ ;
i ; it Foulred s etunl :
:_....._ - B A «,.,,_:\ i o ke < et o i o i, i e - et
Gl el el il stavilizes | T
A e e
: 4. . BOmuximee  } 0 B Z
@ hoe o tiexee | MA
R #3‘1‘;@
Lo i i e | _Clesis | ool

_ gTrm/inch

Openting o. /oé
,‘:: o N - 5 ) :T‘fl;" R l’{ o :.C:_:_z L kE‘S_ M/A
- ’:‘ZQ in, Lo dimo Zor 531){3 . gﬂi_d;@ﬁ_ secormds
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Repeal Uycle dent tew

Lps Cyeles

Faragraph:

WA

FORMAL QUALIFICATION TEST DATA SHEET

T DE¥IB- ERV- REGER
Page A1k

Test Plen Line Item FQ-F-14p

Test Perameter Units Required Actual
Syecim» n ?Semx,amtm e °F stabilized A ‘(fl?
inley Pressu L psig 80 maximum Bo

I
Flow ( My gom 31 maximum [
Ac*auat.;»,- }1 eszuUre psig ks éfgﬁ}“
Burpon: v Time . 8&cC . /@ S.AM__Q o. 087
S 2wy & Zoo
Paper Owscd j,%:; é ____in/sec. Flow éz cale ,&.//ﬁ gpm/inch

_ psig/inch.

Time Base ‘SG{) &qaj@_g /seéonds
SE

NS0 Oy
! st Parameter ! Units Required Actual
i‘ ) ” a o - - P E
¥ s °r stabilized -2 32
. —
: o psig 80 maximum 37
o L L Epm 31 maximum N/A
o psig 75 Lo
z"’x 8 P ) o ‘ e . C/&?%oﬁ}ﬁ 0 a5

) ' TDoen {n , RS
b e o . g% in/sec. Flow Scale 3 ﬁ.}fél grm/inch

_psig/inch  Time Base £5 Q¢ guf les J seconds
, e
Unito Required Actual
Oy stabilized s
Ty
peig 80 maximum Fa.
I
g 31 meximum A
_ﬁtu& b Prassiire i psig 475 éé’éf}“
Respon.e Tiee o é sec., (/as irxg & W
O peain O e
Paper Upead ,;z ;fs in/sec. Flow Scale j W/ gpm/inch
Pressure Scale e psig/inch Time Base .S{¢) c/u{a.l(_,g / seconds

e
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T DEYhE- BV R500:

- Pags £-15
FORMAL QUALIFICATION TEST DATA SHEET

Repeal (yele Test Per Parwgray'.: ﬁ: /? Test Plan Line Ttem: _FQ-F-14A

500 Cycles

Test Parameter Units Required Actusl
Specimen Temperature % stabilized — 23 R
Inlet Pressure psig 80 maximum T4
Plow (L) apu 31 maximum M /4
Actmator Pressure psig k75 ?Q &
ﬁ‘i?pmaa& whme o BEC . Closi G &

3 QN 2
Paper Spszd 25 in/sec. Flow ggiﬂ 2 ﬁ)}/& gp@/ inch
Pregsure fosle MZ;G psig/inch Time Base KD c:‘,a.ai(;f&;s /seconds
* w {
Acempty >< Reject:
Comgpent: o

vheet 8 of 31



Apbient Roowm Temperavure Cycles:

T84 DSYEB- BYY- B5524
Fage B-16

FURAATL GUATIFICATION ©E3T DATA SHEET

15 L

s S

?"”5.&)@; ey

Pressn

o e BN

Repeat Cveie Test per pavagraphs 5 . f (f Test Plan Line Item: FQ-F-14A
B2 EXCIEE e
S Parameter Units Required . Actual ;
% '7“1‘5%?.%?5- ¢mprrstur °F stabilized &7
°F ambient 7/
psip | 80 maximum &7
721 31 maximum M A
— velg 1 W 4o s
S I L s 0. 017
e infsec. Flow ;’?czlz e il jﬁ o &Eﬁgpm/inch

psig/inch Time Base  Soo %C—’iﬁﬁ ;Z seconds

Reguired Actual
stabilized g?
amblent 7/
80 maximum ; 65
31 maximum W /A
375 1
M(;;;cjbriwég 0087
f) PEle" S #/4 O égpm/inch

Wit T R X S RN

;2,&2

LR i i R LTI

_ peig/inch

psig/inck  Time Base Ly ede) g‘,kgf;[ag j seconds
ot B - il g
Ladts ', Roguired Actual
°y ' stabilized 59
: | anbient T
prig | 30 raxinum ¢6
£ 31 maximum ﬁ// A
Pl Lys } Afé 5
sec, C‘laéam& L 0.018
@9&1}\}9& ) C)eé;')@
2;5 in/sec. Flow g:,am 3 /A grm/inch

Timxe Dase

seconds

SO -
@gg&feﬁ;f
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Aabient Room Tempereture Cycles:

FURMAL QUATIFICATION TEST DATA

Repeat (ycle Test per paragraph:

SHEET

7.

7%&7&.««& o

st Mt e

Test Plan ILine Item:

T DSV B BRV-REGEL
Page 517

FQ-F-14A

Test F‘&r&m ey

Required

Actual

Specimen Teuperature

stabllized

59

Test Medium Temperature

amblent

72

Inlet Presgsure

80 maximum

Flon

M A

o {i _ £ 31 maximum
,«s:r« e e;r s R e G BN e I % -
heinator Pressurs piig TS ]
! Response Time i sec, i € éﬁ?ﬁ ' ﬂ&f& ©.0q
. . Opnnl v‘\ﬁ “ i MNoT Récvloeo
Parver ¢ «Q 5’ la/sec. Fiow ucd,x.a ﬁ}/ﬁ grm/finch
Prosevve beeie psig/inch Time Base G@¢g « / seconds

e SR e

l.d:; vycles

muz ettt *

o Pest hf‘*ar:.w.f.sg’ g haits Reguired Actual
. °F stabilized B
Tesh Medives Tumpeistors F ambient 2
. | psig 1 80 maximum Fa)
g1 31 raxinum MA
R I T S i =8
TR &.0[8

% N ey
Pupey e

-,
O S
SRS E Sl

SP—

AR TR A SRR SRR

in/sec. Flow gi: ale

zpm/inch

psig/inck Time Base

Soo cuyal 5/ seconds

Lo Varesehe P oyoits Rrquired Actual
Sperimen ﬁ'rw;f:x’agu:*e ey | stabilized 5
Pest Hells WUunneretuce i "y : anblient 7-.3
. E neie . 80 maxinum Gl :
o ;g Ean ‘ 31 maximum ﬁ’ z;s%
& § Tsig ’ 75 L #%g
. rsee o Closing | 0.0/
ki in/sec. Flm&ﬁi? ' 5/&% ©.2.00 gra/ioch

Scale

AW R R

Fressurs

R R MO AR

pelg/incn Time Base

So0 q‘ﬁg e!gg i’f seconds
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Ambilent Room Tempereture Cycles:

oW L il

Repeat {ycls Test per paragrepu:

LEG

2 LT

g
PYOAT

TLOM TE6T DATH SHEST

L75 Creles

Test Plan Line Item:

T DS B BIw RGGRL
Page A-18

FQ-F- 1LA

PIE St S RN A R

Units Required

Actual

Lty ot e

Speciren

stabilized

bo

i e AR T A

T?!St-

PRRRP RS

arbient

74 |

A S B

b Tniet

80 paxirmm

85

bt s

s Wcm (f_‘

31 maximum

m
Ty
=]

Mid

;we« A acdis

‘ Acluat A%

L7s

(e
s
S

470

e R N e I i+ A

PSR

C ’OJ:#‘\J

Yl me Ve 5‘{
aper D
. e A e A SR

2i)u (

(j- e 5

@f:aﬁw@ﬁ,

infesc. Flow Beole

ACD N a Cpe el e

/A

mﬁ 015
N 3T
grm/inch

Time Base mm;f

o kois {gﬁ?ﬂﬁ:} f seconds
y 4

i SOTUR  CRT hoa g Required Actual !
| Lt | stabilized &
GO o °F ambient ?'éfi
peis ' 89 maximum i &5
. . 31 maximum | Mj’ﬂ

Papes Hies 24
Precee . o ¥

175

Cx!agihﬁ

6 ICE N l 9’\-‘(:3
¥Flow Scale

v/

Time Base

Sp0  csclos / seconds
¢ /

®-mired

Actusl

ctabilized

&/

) : emblent

7 &

i
€
e ! usig 80 maxinun L5
oo 3L moximun ] /V'! 4
e : —
o e L DB L*ry 2 ' ';/ £5

o
fyﬁsgmii‘,il o

Popes Hpaed

RN A e RO

Preseurs Lol

..........

v ity e A

ki dincs

. paig/iech

8eC.

0,0!g

R R S W

ﬂl@&m 3

infsec. rlcw Seale

ﬁf& ﬁj;/

O, 202z
gym/inch

Time Bose 5&0 &g@f&i.& /
7

seconds

7
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Amblent Roow Tompersture Cycles: Th-DEVE R BNV RS G2
Page A-19Q

Figpsl, QUATIR A IToN TI8T DATA SHEER

Repeat {yole Testh pey paregraph: gs / ? Test Plan Lipe Item: FQ-F-14A

250 i ¥ i*

Lo '?‘t Uaits E Required Actual !
. op i &l s
- ;Jgﬂe;g’; e ! stebilized . Sk 4
[ Test Medly ¥\ _mobient ! T4 ’
Intet Frouour ) o pole 80 maxirue | 5«‘%/ '
IR 6 OO S . ORI 2 <t = .0 /A ;
LACTuAtOr Tressirn e S BTD %féé'
t B
_ i sec. : C?’QS iy : C}fg
Papey S eed mgﬁ” injeec. K Low Scale "‘3 ﬁ«ﬁ}}lﬁ gpm/inch

R AT A R e T O R T

Ve . psig/inch Time Base Seg C@gc:/é;g&j seconds
v /

squired | Actual
stabilized &2
ambient 7"74
vsig i 80 maximum :
|31 waxioun Ma
Lopeie L5 s
C?/@.ﬁ‘.rx,ﬂ a,0/7

e~ r
K i, 5 e i SR £ et

- ﬁ £ 1 t % 5; / ‘?‘é

- infrec. Faiw mfi.ié ~3 ﬁ/f gpn/inch

Pregste s gl 26’* puig/inen  Time Hase ﬁﬁgg ﬁ«f@;&,& / seconds
R of -f

«--,-...-‘.._4. i
&
=3

B

JK.)V LV\. ,;\‘_ )

R

LMnits { R.quired Actual

e | stabilizead £ 2.

oy anvient . 7?‘35
&3
A/A
coig b5 LTL;@ 5

| sec. | L,/o:s;n:; O. 012

Vo e

. e Opanine .79
Fuper froed o g 5 / se0. Flow .:wale xﬁ@/jéi E:Im/ inch

R . LGRS RENE AT R R

Prosware Luomin  ZEes  ugigfineh  Tiwe Bese 590 cyciks / seconds
A Y AP A P R AN A vy /

B A L e

Sped ;w

At RPN « 1o

| oTeie o 80 saxinun

ctm o 31 moxicum
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Aumbient Roow Temperature Cycles:

DEV:B- ZHY-REopk
Page £.20

FORMAL QUALIFICATION TEST DATA SHEET

Repeat Cycle Test per paragrapb: mm«:;é;ﬂ/éﬁwm Test Plan Line Item: FQ-F 1A
Units Required Actual
°F stabilized 43
| oF ambient T4
psig 80 maxirum 5#
. £ra ’ 31 maximun /V/,;g
psie | 475 Lo S
z ,
i sec. i C:/i)ﬁ e 0, C’?/E@
| O pznin O, oz
in/sec. Flow Scale 3 v /A gpm/inch

psig/inch Time Base

S0 g cles / seconds
~ 7

FunoLer Units ;r Required Actual
SRR v | _ stabilized L.
sragre | "k ___| _ embient 74
' psig 1 80 raximun ' g%é
% 70 E 31 maximun A//ﬁ
RS 2 AR 4 e
sec. l ﬁ/aS;lﬁa} % o0, 0/@ ]
in/sec. R AP aa 200 gom/inch
psig/inch Time Base S ¢)¢d C‘.S; ya /{2 3 / seconds
1 Units ; R:quired Actual i
| °F stabilized éz‘..
§ °F % embient TE
el ; 80 maxinum é’g
e | g 31 maximum | A/ / A
LIl 75 , SeS
| sec. 3 ffaﬁi’mi l o, 008 |
in/sec. Flog Sca?e' it M/:ﬁ o fﬁ?{? gra/ inch
psig/iach Tiwe Base SO c% cles / seconds

/

Sheet 1307 31



Ambient Room Temperature Cycles:

T DSVA B EIE. RS 9R
Page A-RL

FORMAL QUATIFICATION TRGT DATA SHEET

Repeat Cycls Teost per paragraph: 5; /j ‘f? Test Plan Lipe Item: FQ-F- 14A
00 Cyeles
Test Parametey Units Required Actual i
Specimen Temperature °F stabilized 5 é{? i
Test Mediws Temperature °F acbient ’ ?g
Inlet Pressure veig § 80 meximum | ég
' Flow {cig) ' grn i 31 maximun A f{ﬁ
| Actuator Pressure psig f LT5 «ijf &5
| Response Tine i SeC. i (::f’ @5 ‘n e.‘g : gﬁ%hf?;{ j?;,\.‘..m
Paper Spead R in/sec. Flow 'S ﬁi?ej = AL /A o giﬁfm/inch

e #)

Pressure Scals

425 Cyeles

psig/inch Time Base

i

ﬂgg ;’iﬁ.@ f/ seconds

o Tt Perameter | Units Requircd Actual

|_Specimen Femperature i °F _ stebilized

Test Medium lemperature °F arbient !

Inlet Precsurc psig % 80 maximum ;

Flow (G ) gro 3] maximum ’
Actuntor Fiensures | polg ! L75
| Besmonss Ting 2 sec, . fos) AR

Paper Speod %‘3 in/sec. F’lfw gfcglé 3 A }F / inch

Praspans HeoLe &) psig/ineh Time Base > HO00 g@@fas{j , 'secomls
h50 fveies

__Test Peramcter i Units ! Required Actual

Specizen Torms rature | ep % stabilized &ite

Test Modis Temperature °F | ambient ‘ ?ﬁ; .

Iniet Pressure 3 vsip i 8¢ maximum

Flow [G7) | om ‘ 31 mexizum "V‘f’;%

Actuator Pressure psig f 475 #ﬁﬁ

Response Time S sec. L Clos ;% i A

Paper Specd ;;25 in/sec. Flcficf{i’ =3 ) 2 /ﬁ éj g@im/ inch

Pregoure Scss.j,e

20

psigfinck Time Base _

seconds

ﬁ@@ Cufﬁjz:g /
/
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Eigh Temperature Cycles:

Tl DEVR R BN RE00
Page LBE

FORMAL QUALIPICATION TEST DATA SHEET

Repsat Cycle Test per paragraphs

5. /9

Test Plan line Item: FO-F»1hA

1 Cyele meeceree , ] .
Test Poromelter inits Required , Actual
Chawber Temparaburs °F +150 E f%@
Specimen Tempersture % 7 t +160 1. 1855
Inlet Pressuxe ] psdg | 80 meximum : L2 ?
Flow %W gw 3L wextmm ot 160°F,  /Y/A ;
Actumtor Pressure . psig 75 3 380 T
. Reapouse Time s&C . Closing .
Paper Spesed infsec. Fl%iohazémfl ,ﬁf}!ﬁ g. !0@*@/1&{:}1
Pressure Scale psig/inch Time Base m@b@ &:g &gg& ?f seconds
e Cycles
Test Parometer Units Reguired Actual
! Chawber Temperature : °F 4160 Lad
; Specimen Temperature ‘ ‘g b 4160 ;ﬁﬁg
: Inlet Pressure i psig 80 maximum
| pior oin) \ gpm |31 meximum at 160°F
' Actuator Pressure " peig "’
Response Time SEC .
Paper Speed 2. in/sec.
Pressure Soale o psig/inch
2 Lyeles
Toat Peramcter ; Units
Chapber Tempsrebure i °F . +160
Specimen Temparature | °F +150
Jmlet Pressure § psig i 80 maximus :
o Ol 1@ ,‘;31 maxisum at 160°F |
Aotustor Pressure i;gsi@" %
Response Time . gec., i
) _ RAEER W,
Paper Speed % in/sec. Flow Seale

20

Pressure Scale

psig/inch Time Base

_ seconds
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PORMAL QUALIFICATION TEST DATA SEEET

Bepeat Cycle Test Per Peragraph:

L Cycles

Wi PSR- IFRG90.

Test Plan Line Item:

Pags A-20

FQ-F-1hA

Test Farsmeter

Required

Actual

Chawxber Tempersture

+160

Specimen Temperstwre

+160

Inlet Pressuve

80 meximum

Flow {GEE )

31 maximun at 160°F

Astusior

Pressure

475

950

Respopse Time

SeC .

ﬁz@g’ﬁ»&

&, 247

Paper .,;end

£

in/secﬁ

W, - g e
Peresyalow s

e B

1g/inch

Fm‘sf Scr pﬁ ﬁf /gﬁ

e gigm/ inch

e Basze *ﬁ"ﬁ‘_@ Qﬁ? gg 'g%seconds:

2
Units Required Actual
o iL +1610 f é ]
B : +16C

80 meximum

AL smxiswe et 160°F

L7

in/sec.

r.ig, iock

: .
e Aﬁ*“*""“” ———

8ot

:

FALOWT S

Time F

al & }bfffﬂ% a. %/*nch

s g second .

Eemn Fara - Lalts Requlred
U e .
! F +100
.«“m - L
“F $360

a0

< pax.ioum

£pm 21 peximum at 160°F in
oslg 575 i
' % T‘ gﬁg e S sl
 Bespoosy Time nes. 1 Qﬁéﬁaﬁﬁ 8‘%& ; .f' (i
1 - ‘ p ; SOE vy p f@iﬁ:
Teper Spect 2; - in/eec. Fla‘@x ucala grm/ inch

e Seale By psig/inch

Time Bace @Q‘g&'f“'éﬁl

seccnd

‘heet 16 of 3L



T34 DEPL - ERV-RE00R.

Pags A-2h
FORMAL QUALIFICATION TEST DATA SHEET
Repeat Cycle Test Per Parsgraph: ;5 / f Test Plan Line Item: FQ-P-14A
T Cycles

Test Parameter Units Required Actual
Chamber Temperature °F +160 / é o
Specimen Temperature °p +160 _ /gé
Inlet Pressure psig 80 maximum LY 7
Flow (Gﬁfﬁ) gpm 31 meximum at 160°F %
Actuator Pressure psig k75 %ﬁ? 2
Response Time sec. %&5 ;’% &, @f‘?

@ g 15 O, /09
Paper Speed 2 in/sec. Flow Scale 3 f‘gj/  £3 gpm/inch
Pressure Scale D psig/inch Time Base 5S40 etq c,éz,,g\, / seconds
! /
8 Cycles

Test Parameter Units Required Actual
Chanber Temperature p +160 / bo
Specimen Temperature °F +160 57
Inlet Pres.ure psig 80 maximum 57
Flow (G¥) gpm 31 maximum at 160°F Mia
Actuator Pressure psig L7s #‘7&
Response Time sec. é‘iﬁ-ﬁfﬂg %l oy 7

@fﬁﬁ.hfmﬂ ‘ 0B i
Paper Speed 2 in/sec. Flow Scale fyjﬁ gpm/inck
Presvure Ocale Zo psig/inch Time Base _“2O¢ {jf? A égg- g ceconds
g Cycles '

Test Parameter Units Required hetual
Chamber Temperature °p +160 éé )
Specimen Temperature p +160 /54
Inlet Pressure psig 80 maximum 7
Flow (Gﬁe) Fasi 3]__ maximm a2t ],60°? N’ / 3%
Actuator Pressure psig L75 ‘ff ?‘ffﬁ
Besponse Time sec. € f&ifi'flﬁ O.087

Oparn. ' J.fe8
Paper Speed pd in/sec. Flow Scale & A / £ gpm/inch
Pressure Scale s psig/inch

Time Base 0@ (f,ucjgg / seconds
7

Sheet 17 of 31



FORMAL QUALIFICATION TECT DATA SHEET

_Repeat Cycle TPest Per Peragraph: §§: . f f Test Plan Line Item:

T DAV B R &3@:&
Page 825

-

FQ-F-11A

Test Peremeber

Units

Required

Actual

Chamber Tempersture

p

+160

féo

Specimen Temperature

°r

+160

Inlet Pressure

psig

80 maximum

¥low (B, )

g

3L maximum at 16Q°F

Actustor FPressure

psig

k75

Responoe Tiee sec.,
Paper Opecd s inch/sec,

Fressure Scals

psig/ineh

1} Cycles

&. orF

Flow %cﬁe

g &Zgz;/mch

Time Base

ﬁ;ﬁ
a8 e les

seconds

Test Faremcter

Required

Actual

Cheambier DTmwperaturs

+160

lgo

Specimen Tesperature

+160

I5E

Dsig

80 maximum

&7 .

,.31311% Preseure
7 {w‘s’h“ii ;

31 maxizum st 160°F

Aotustar Freao

e i e A <2

Resyonse o

k75

Cleosng

Paper Nr=ed

Presaiars Jmals 2@ L

iz 12 Cyelee

— .Ln/

-8C .,

poig/ineh

oy %gﬂ?ma
Flow ncale

Time Bese .

i? {ﬂé’ gra/inch

e G2% g seconds

Test Psx OIS T

Reguired

o]

Actual

Chepber To

— s

mperature

+160

loo

S}?’%‘(‘ll"}cffx Tempars ture F +160 fargs
 Recinen . /58

Inlet Prossurs

80 maximum

57

Fiow (&Ml £ 31 meximum at 160°F
Aotuator Frossure psiy L75
Responae Time sec. ﬁfﬁ&&;m i ET
’ & % ﬁ
Feper Speed S in/sec. Flow wc:?'.e : Mf[ﬁi f gpm/inch

Pressurs Scale

psig/inch

Time Base S50 .Qi%,

" seconds

sheet 18 0Of 31



FORMAL QUALIFICATION TEST DATA SHEET

T DSTAR-ENL Googk -
Foge A-26 '

Repeat Cycle Test Per Paragraph: §311f€? Test Plan Line Ttem: FQ-F-1hA
13 Cycles
Toest Parameter Units Required
Chamber Temperature °r +160
Specimen Tewpersiure °p +160
Ianlet Pressure psig 80 maximum
Flow (%) arm 31 mexisaum at 160°F
Actuetor }L apsure psig 475
i P
Besponse Tilume BEC. Qﬁﬁﬁfg@
B0 e,
Papsr speed =, in/sec. Flow'Scale
Pressure Degle 2@ psig/inch Time Base
1 Cycles
Test Iurumeler Units Required
Chamber Tumnersiurs O +160
Spec r,.zs»t‘a:z T.z:upcmume Op +160
kT Fro - psig 80 maximum
;E:M,MW“Mﬁ pm 31 meximum at 1L60°F
§ Artustar e g psig b75
; _.‘ff?‘.,)fét L i f S0, o fﬁ%.?‘; ;m

Paper “poed

in/sec.

Pressurs Dos b

___ psig/inch

ﬁ? e"&fﬁs
Flow Scale

Time Base

L5 Cycles
Test Prrumster Units Required
°F +160

qjg,&':.:imes" Tepperatars p +16C

Inlet Prossure psig 80 maximum

Flow  (CH) &rm 31 maximum at L60°F

fetuator Pressure Poig 75

Fespouse Time see. .- 7 Kb
Paper Speed ﬁgé;‘e‘% [ T in/sec. Flow fcale fij/{;ﬁ grm/inch

Pressurs Scale éf@

seconds

Pime Base

Cheet 19 of 31



Tohe DEVAB- BN RS SR

FORMAL QUALITFICATION TEST DATA SHEET

Pege A-BT

Repeay Cycle Test Per Paragraph-

5. /9

Test Plen Line Item:

FQ-F-1ha

faquired

Actual

+100

{49

+150

/58

80 maximm

57

%1 mesimm at JEO°P

7z

- g puig h?i{. éﬁ?&
I B . Closing, & f:?/ﬁ
-'2% DT £ A Flow f;‘cu*’ 53 ﬁ/fﬁ . / gpm/lncb

¢ Baww SOO ﬁ%g_g,fm ij seconds

L
St e e e e — "
e Jnk Heguir:d Actual
3 . I b
L%y +150 < Ve 14
?‘- - e ! i 2160 jS9
LT S B S S
3 ¢ N .
’ e } naty 30 maxivtum Y
Lok AT e : _ -
= S 31 maximum at 160 A’?’j@
- B it . S
: NS+ e Yo
' W oo e e .‘% . imen e - i ny S
%
e | Clesing e0ls |

R Y

,fﬁ%

Y

gym/ inch

Hime Hovroe B :g((:?ﬂ;‘ K 5; - éé é“ sooondc

A ‘L\ o enm s - ‘:’fj” e e e S sg e I et e - e A e e o < — -
‘ o b o ! : R airs Lebual
P Ui i ; | +100 40
; !
x m h ) : i N N .w“.é,__._.,.w j»l(.:"& /’é, o
- - TiEE - ; 80 moximum g i
. ] EPm 31 maximue et F}.ﬁf)QGF ngﬁ ’
i peig 575 if “Fo
e e Cd ors ing ! &:%@'lé‘
ﬁ %?w Y
) ,.-..‘,‘t':%';.‘.*._w.,u._,-.mm-_,i“f'lf“fc . ¥ }_r; “oale 3 &j/ﬁ ./ gwsm, ‘inch
_RL . psig/inch

Time Bese XD s @j@?.ﬁj secondr
/ /

Sozet 20 of 31



FORMAL QUALIFICATIOE TEST DATA SHEET

5./7

T DSV B BRE-RETRY

Page A-28

Hepert Lycle Test Per Paragraph: Test Plan Line Item: po.F-1l4
13 Cyules
Test Paramster Units Required Actual
Chamber Temperature Op +160 Jéo
Specimen Temperature Op +160 f 60
Inlet Pressure psig 80 maximum »5’ 5
Flow ‘ {Gﬁg) oom 31 paximum st 1.60°F Mjﬁ
Astuator Pressure peig k75 s%;?‘@
Response Time S€C. C/ﬂJS ‘ w*{& O. 018
- e, oS
Faper Speeé: ) s in/sec. Flow uC&le o ﬁ}'/ gpm/inch
Pressure Sea 2 psig/inch  Time Bace SO _odoles [/ seconds
- < f .
2C Cyeles
Tast Farameter Units Required Actual
Chagbzr Temporature o +160 f é O
Specimen Temparaiure °r +160 /" é j
psig BOmaximum 56
o 130 meximm at 160°F| M/4
pcig L5 tero
sec. Clesian O.0fE
& é‘é’j ‘ &, /ﬁm
_ in/sec. Flow ocale 3 ﬁ/j/ﬁ gpm/inch
j
Fra ; sio e psig/inch Time Basc .ﬂé}{} (M.g,&ﬁ 1 seconds
e <Ly : {
gl Greles .
Pre . Turameter Units Required hctual ]
e o
| Cwrdner Pewperziure °F +160 7 o
Spee;?.mcn T's:m;)er‘a‘ture °r +160 ‘{ gy £
Intet Pressure peig 80 mwaximum gé
Flow {6, ) Zpm 31 maximum at 160°F f"’?:é
i Aotnator Frecaure peig 475 xéﬁéﬁ”
Response Tl sec. @f £ B S 0, O 5
Jpen i ; 0,508
Taper Upeed e infsec. Flowﬁgfica Lle g'i’é///;% / inch
Pressure Deals 53,{:) peig/inch Timc Bese :‘SW{BQ ud Q!lﬁ,‘sj second:zs
~ /

Sheet 21 of 31



FORMAL QUALIFICATION TEST DATA SHEET

?’@E«Eﬁ% ﬁﬁ’%ﬁg
?ﬂgw A=

Repeat Cycle Test Per Paragraph- Test Plan Line Item: ~PQ-F-1bkA
22 Cycles
Test Parametzr Unito Required Actunl _
Chambar Temperature %p +160 fﬁiﬁ
Speciwen Temperature °p +160 féi
Inlet Pressure psig 80 maximum X
Flos  (GFp) i 31 maxizum at 160°F
Lotuator Fressure psig 475
Response Time sec. Clas, aa 0. @5{@
O Prviine O, 0l
Paper Lpeed 2.» in/sec. Flow Ccale ‘:i AL /gg ' gpm/inch
Prevcsure Scale & ¥ psig/inch Time Bage %ﬁ"‘.‘fﬁ%} Sl @[mi seconds
J ]
23 Cyeliuy ,
Te-t Parameter Units Required Actual
Ch&m’&.zef;z' Temparature °p +160
‘ kwctﬁcn Temperature °F +160
- .. —
Tulet Prassure rsig 80 maximum
P Flow {GHs ) grm 31 maximus at 160°F
Lurior Frecsure pig L5
32 Tiwe nec. f f &3g :@
€ &tﬂﬂa“\
e oot 2 in/sec Flow ﬁcalw 3

T ig/ineh

Time Bace oo &w@ﬁri@.ﬁ i seconds
£

k Units Regquired Actual
: Oz +100 f P
roig 8o maximum :
g 31 maximum st 16Q°F
Pig 175 458
! e, 9 Qrfﬂﬁi@‘ﬁ &, @é‘e"?
in/zec. 3.0 ‘}-c:z; mﬁ g;j j @ fggzﬁ/ inch

relg/inch

™Mme Bagse

Y2 ;::ﬁ?ﬂ:;&s ;/ seconds

Sheet 22 of 31



Tk DS WD EXV-R5GY

FORMAL QUALIFICATION TEST DATA SHEET Fege A-30
Hepeat Cycle Test Per Paragraph: sfi / ﬁ Test Plap Line Item: FQ.P-1h4
25 Cycles
Test Parsmeter Units Required . Actual
Chamber Temperature Op +160 fé o
Specimen Temperature °F +160 jé o
Inlet Pressure psig 80 maxinum 2l
Flow (0¥} gpm 31 meximwm at L60°F ﬁifﬁ
Actus Lor Pregsure peig 475 ﬁ}?g
Bespease (lme sec C/zi‘i? sy Vi | & it
O v, 2. 4
Faper Opeed ;z, in/sec, Flow Scale;ﬁf23 ;@Qé@ gpm/inch
Presuure seals RAD psig/inch Time Base S¢2¢7 @wgg;é@g4/ seconds
7 7
26 Cycles
Tegt Paraepeter Units Required Actual
Chariper Temperature °F +160 / é Ve,
Specimen ’i“a:‘mperature °F +160 f bo
dnlet Foessure vslg 80 maximum é&g%
gpm 31 maximum st 160°F |  A//A
§ Ae wvstor Procour psig L7s lﬁ’?ﬁ
{ Besyoasne Thoe SEC. C,J s ﬁ..b@ 0.0 ¢ "?
, G penin & / O, {2
Paper Gyeed @ in/sec. Flow Ccale A,/%ﬁ gpm/inch
Precoure Geale 2.0 prig/inch Time Base B0 .owcls / seconds
7
27 Cyeles
Test Maramster Units Required Actual
B o+ s ¢ i i e = -
Qhambef Temyzrature F +160 j é? &
veelnyn Tonpzrature °F +160 f a’; o3
Inlet Presnure puig + 80 maximum e
Flow {GH,) gpm 31 maximum at 160°F f%?%%
Actusine Pressure psig L7s A A%ézw
Response Time sec., Qi &3‘5 ; & &l F
? Y ﬂ o ¥ Q%
FPaper Speed s in/sec. Flow 5cal= iﬁ g//%% ' gpm/inch
zssure Deale ;@f) nreig/inch Time Basze SO0 cH§i$ém§f sacondce

Chest 23 of 31



FORMAL QUALIFICATION TECT DATA CHEET

T DSYE R BHY. R502L

Page 491

Repeat Cycle Test Per Paragraph: 5 4 / ? Test Plan Line Item: FQ-F-14a
28 Cyeles
Test Parameter Units Required Actual
Chamber Temperature °F +160 foo
Speciman Temperature Op +160 Isg
Tnlst Pr' assure psig 80 maximum -3 ‘g
Flow  (GH) - 31 mekimum 160°F M
Actustor Pressure pcig L7s .lf 72,
Kespense Time sec . Llas; ;'w 0. OrF
Dpening O, /8%
Papar 'pesd 2 in/sec. Flow Scale 3 ﬁ/f / gpu/inch
Pressurs Zcale LD peig/inch Time Base KO0 Yy o Jzg i seconds
29 Cycizr '
Teszt Farameter Units Required fetual
Chamber Temperaturs °r +160 j LO
Specimen Temperature °F +160 lf Lo
psig 80 maximum %2«:
gpm 31 meximuwm at 160°F f
pzig k75 @fﬁﬂ
cec. /o sing 8.0/
Egav, v, . O, Fig
in/sec. Flow Ccale = M;ﬁ o/ gpm/inch
psig/inch Time Base S Cuedas / second:
s f
23_{2“ C’,{‘}’C.‘.'{?ﬂ,
Test Parameter Units Requirced Actusnl
Chamber Tempercture Op +160 Plé O
. ¥
Specimen Yemuerature °F +160 / éﬁ
Inlet Pyressure psig 80 maximum é%
Flow (G) aom 31 maximum at 160°F Mg
Aetustoy Pressure peig W75 é{izﬁ
Response Time sec., Q/ @ %in R €, ﬁj“f
Paper Speed 7, in/sec.  Flow fcale " /ﬁ e.[08 gpm/inch
Pressure Yeai: RO psig/inch Time Base NS ¢ ;.,g a;,&zs,{’ second:z

Sheet 2k of 31



T DYVS B EFY- RS TR0

FORMAL QUALIFICATION TEST DATA SHEET

Repeat Cycle Test Per Paragraph: ..5: / ? Test Plan Line Item:

Page A-32

FQ-F-14A

31 Cycles

Test Parameter Units Required Actusl
Chember Tewperature Oy +160 / é O
Specimen Temperature Op +160 / &0
Inlet Fresoure psig 80 maximum é 3
Flow (CHp) e 31 maximum at 160°F Nk
Actuatar Pressurs psig k75 ‘éj Py
Response Time sec, oias ia;-;ﬁ . 0/r7

P G, j08
‘Veper speed o, in/sec. Flow Scale n3 Mj;f{? grm/inch
Pressurs Seale o3 &7 ~ psig/inch Time Base ¢ ondefes / seconds
™~ I
32 Cyoies

Tact Poranster Units Required Actual
Chamber Temmerabure p +160 f b0
Specimen Twmpuerature O +160 / é& y)

3ig 80meximum &2,
eom 31 meximm at 160°F Vot fé
psig k75 o8
B Clas ing 0, Of7

w
Flow uruﬁiﬁgwﬂ M/ﬁ

O, o8

Pap L T 2 _ in/oce. grm/inch
Pro.oa al 2 psig,:inrh Time Base &8 a.cddes / seconds
| f
33 CFCET e
Thest rAramster Unit Required Actusl
Champor Tonperature P +160 fégg .
B SRS S SIS R /159
; i

80 mocipum

43

31 maximum at 160°F

7N

L5

#45

5_!@51%% ]

0. 0rF

Qp ﬁm:mﬁ

rA P ,@@
grm/ inch

Y, - 2 - : 2
Tamel opered ) i owe. Flow oeal- é}ljiﬁ;

wbo /s ined Time Ba. 2

Hoo cfg,;,;{ cles [/ smeond.

Sheet 25 of 31



Repent Cycle Test Per Paragrapb:

34 Cycles

FORMAL QUALIFICATION TECT DATA CHEET

A

T DV B BT WE‘%}QQ@
Page 533

Test Plan Tine Item: FQ-F-1lhA

Tent Prvrameter

Units

Required

Actual

Chaglber Tamperature

+160

Jé60

+160

/59

80 meximm

63

31 maximum et 160°F

77

5T

Yiés

) C/i@.%ém”i

o.o7

ﬁ 6‘)’5: ﬂi

&
Y LA

/e8

T ' h e inluec. Flow TJeal grm/inch
Py ; AL ~cig/inch Time Baze ..5@0 cuailes /  ceconds
CAN sk 4
PERS. . - - o —
’ ‘ i w Unfto }. Requirsd Sctual
T e e :
1 RN : F +160U /é o
% o - " - - - (:\,“ -
; s Gpaietary # | +160 /5 ?
¥ ! p
I R A, 80_weximum &3
’ . ) ) -_%m o 3L waximus at 160°F jv?ﬁ
‘ ] 475 i &
LR e AL | 6'/ @54’% o. @;ﬁ
ﬁ ma gﬂ j@ ﬁ )
2 L __dw,ren Flo ba w A,.f/ grm/ inch
¢ e N sURIEV A e Time bsce “”6’0 Q\,gg:,e’g.@ / onde
-
: . - P w---].‘—--. . ———" s . £ 30w i M,;;..»-.-n»-._. U
; j sl § Reguired Actusl
Y W +1oi /é o)
S L AN .. /58
i " T N 1 T 8C maximum é?&a
i o gom 31 meximvm et 160°F AL
L fuig 475 HYes
g N R e e %jicy.gmﬁg 03 @g
‘ E P O.F

2 ___infren Plow gia 1ei 3 ﬁ//ﬁ% grm/ inch

Prevours voais R . roiyg, inch Time Bacs SO0 cutales / ceconds
- S 4




- DEVR B BNV R ORS
Page A~
FORMAL QUALIFICATION TEST DATA SHEET

Repeat Cycle Test Per Paragraph: .25 /4 Test Plan Line Item: FQ-F-1hA

37 Cycles

Test Parameter Units Required Actual
Chamber Temperature °F +160 / &o
Specimen Temperature °F +160 /s8R
Inlst Pressure psig 80 maximum & R-
¥low (6;) apm 31 meximum at 160°F M4
Actusbor Pressurs psig k75 lf‘? i
Response Time sec. ﬁlﬁsié&_@_ %‘;?Mﬁ 5"’?’

Paper Opaed ﬁz in/sec. Flow feale :ﬁ ﬂ/}éé gpm/jnch

Fresoure leals 2@ psig/inch Time Base  5¢O¢) [:}.-,{&!é& [ seconds
e o .,

38 Cyeles

Test ravameter Unito -Required Actual
Chaﬁmw Tewperature OF +160 f é I/
Spacimen Tomperature F +160 ;‘ﬁg

roig 80 maximum &3
o 31 maximm at 160°F AYA
psig 475 Yén
sec. L/ esiy, 4 &2, 43#’7
Opeumw o /08
R infsec. Flow 3?&10 2 j&f}é@ ./inph
&z, ~eig/inch Time Basc 5¢~ Sade e, seconds
Unite Required setual
°p +160 Fi Y.
Specimen Tewpersture °F +160 fﬁ;}g
Irlet Pressure puig 8o maxirum 52;.
Flow {{E’Rg ) gpm 31 maximum at 160°F Nf% y
Actortor FProosure psig Lers l?l &5
| Response Time cec. Cleasin X {ZJ i
& €y i . {0 & '
Taper peed in/zec. Flow ocal S ﬁj/i% gpm/inch

vsig/ineh

Time Bace

5060 cwedes | secondc
! /

Sheet 27 of 31




T DEVAB- BHY-R502%

Page A-7
FORMAL QUALIFICATIOR TEST DATA CHEET o8 33

Repeat Cycle Test Per Paragraph: S, /9 Test Plan Line Item:  FQ-F-1h4
B0 Cycles
Test Perameter Units Required Actual
Chamber ‘Temperaturs O +160 f é, O
Speoimen Tepporature O +160 fﬁf 7
psig 80 maximum &3
Zpm 31 maximusm at 160°F %
psig L75 re
cec. f»/ﬁ&:ndg o.0r7

Ofeunw & fag
in/sec, Flow Scale 3 # /A gpm/inch
psig/inch Time Base S C,ggg,}é;, / seconds

7 {

tmitco Required Actua}.
I +160 jbo
°r +160 ) ff;,;
raig 80 maximum s
gpn 3L maximum at 160°F M/Iﬁ
psig L75 Yes
S8C. C!ﬂéiwﬁ @rﬁ’ig
¥e 0. f&?
~ in/sec. Flow Sfecaf 3 ﬁ//;é? grm/inch

psig/inci Time Base 506 cascdes / seconds
H £

Unit s Regquired Actual
°F +160) ‘ Jé o
°r +160 (54
80 maxirm
31 maximm at 160°F A
| T Jes
L i e e i Slesing L @04 |
' ‘ ‘ ' Cpen.n ‘ &, o8
Mapa et &, dnfiee. Flow vah C} 5/,[2@ ;;Um/inch

Ntz{:)_ e iy, e Time Bere S0 Ci'iéjas /[ cecond:

heet 28 of 31



FORMAL QUALIFICATION TEST DATA SHEET

Repear Cyole Test

H P
43 Creles

Per Paragraph-

i

0. DEVLE - BV RS 924

Test Plan Lipe Item:

Page i-36

FQ-F-14A

Specimen Texmperature

+160

Teot Torameter Units Required Actual
Chambfz: Tenperature °p +160 j Lo
- o

/bo

80 maximum

3

31 maximum at 160°F

/A

rsig h75 @y
 Semerone Phee e C/ e85 %’Ef’j @ {7/7 o
&y ,
Fape ps o3 W__MZ_ o injrec. Flow .,ucah:l gﬂjji,& gg/inch
Precoa esto @) rpoigl/inch Tim= Base ""’ ) b5 / second:
rame e Units Required lctual
Uhnar ‘1‘:}& rzf ure °F +160 /é o
' I»ﬁi..izfu "’“nk l'éi* ure O +160 /ég
el L . peig 80 maximum é ,2,
e . b pm 31 mexluwum at 160°F N/A
b e e L peig 475 %ﬂ?’g
| i e o % cet Cf-@& 14 O, 3/7
@ @V’l Y @ /lﬁé
., o s B in/vee Flow ucale 3 fu’/;q gpm/inch
Sy RO sig/ ineh Time Base &0 cefjcfas / seconds
. - : 7
f Unite Required Actual
— -
! F +160 Jbo
¢ %p +160 /b0
psig 80 maximum éﬁe
Zom 31 mexisum at 160°F N%é
vrig k75 S
sze ﬁ:/@ﬁ sy C’ T

in/cec,

Faper Speesd P
Presuasre coale A O

peig/innh

Flow ¢ agi?‘ %3 A],/;%

sf O
2./ 5/ix’;;ch

Time Bace

SO0 G:} cles / seconds
)heet 29 of 31



FORMAL QUALIFICATION TEST DATA SHEET

Repeat Cyc

L6 Cyecles

1: Test Per Paragraph:

S./9

Test Plan ldpe Item:

T¥-DSPe B BNV RS 200
4’)& ‘5'”3?

FQ-F-1hA

Teet Farseelsy

Required

Actusl

Chamber Temperature

+160

/69

Speclmen Temperature

+160

/b o

Inlet ?‘4’“"‘ SHURYS

80 maximum

£3

r;é }

",.Z
-~

Flow

31 meximum at 160°F

Mia

Aobuator

T

L75

47

Clasing

& ﬁ!?’

in/sec.

P Restnnes Time
o
Bape s > .
b F
Pressur Cele Afi}

puig/inch

ﬁ @ﬂtﬁwg

Flow Scale

MIA

0. /65

gpm/inch

Time Base

seconds

506 cuchks/
~~J /

rarTame Lar Uni Required Actual
! Chamie: ‘ma; eraturs °p +160 /& o .
e aes s e, x oo e o et o e -

Upecimsn Tem {,, rature

+160

X

80 maximum

'y

N/a

«pm | 31 meximum at 160°F
oote - H70
b wec. Clesing O, Oi7
€ninn j N
2 __dnfuec, Flow \fi‘a;: [i,«‘l/,é ' gpm/inch
ézg reigsineh Time Bace §QC) Q-.,{C},,!gﬁ; / seconds
N S A i
CREHEGe DT Unit: Reguired ctual
Ry TS °F +1690 f ;;/;\ o
e TELare OF +1o0 /lé- .0
S U KR, -
iﬂi_w R palg 80 miximum éﬁw
lonw, ) 1 60° M/
- L gpm 31 waximum at 160°F gﬁ
bl e neiy by ff‘?ﬁ
bimme I 1 2C cf =518 0.cr7
Q a1 @a f@éﬁ
beper ced sy in/cec. Flow Ccale ,ﬁ%//ﬁ gpm/inch
Preceues Seals 240  psig/inch Time Base

W@Q_ﬁfﬂgfwseccnd:

Sheet 30 of 31



FORMAL QUALIFICATIOCE TECT DATA CHEET

ﬂepeaﬁ'(?}}c‘-h Test Per Paragraph: _ éﬁ“g / fz Test FPlan Tipe Item:

kg Cyeles

Peot Parsmetber

Units

HEeguired

Speclmen Temperature

o ;
Chambeyr Temperaturs F +160
o

F

+160

inlet Pressure

pig

80 maximum

Flow  \(Gfp)

gpn

Bl maximum at 160°F

prig

475

Res oo

s s e i o+l et ¥4n e are 4

S€C.

ﬁf@;&ﬁ g1 e @ ﬁi‘?

Fapeyr Hpeod

Frecove wooale

s in/sec.
20

peig/inch

59 Cyelen

gi:m%inch

Flow ¢ caleﬁ { ﬂiﬁ Mf:g

Time Base

e

Test Pavemcier Units Reguired
i o, it O (\
fhuzm ;v Femperaturs F +162
e e -

»T?EE c LK;L G

’Snwg:;htm e

+160

80 maximum

31 mexiwmms at 160°F

L75

Cles ng

Comietig

@’Vﬂ-ﬁ.%
’gfale 2* &Ji/
Timc Base  SEnD) c@gi&.ﬁ ,f seconds
S g 7
Fajeeot:

¥low

“heet 31 of 31




T4 DEWH B BHV- RS 924
FORMAL QUALIFICATION TEST DATA SHEET Page A-39

Ttem Mame.  10- Chilldown pystem Sbutoff Valve

-

Paxt Muwmber: 1AKG965.521

Test Frocedure Liuwing 20l 1707783 Change Letter: C

Manufacturer's o/ @R O[] Test Plan Line Item: _FQ-F-1hA

Test laboratory: REFCH Azﬁie?ﬁ?‘r location: 5‘,9; Lt C@:@ L dPo
s

Douglas Test Reprecentative: M & T L iD 5 Date: ;o -2/~-64
Test Witnessz: ik : L

NP SIS ; e

Douglas &.C. Custamer Q.C.
- - [ e g e e e ;

Proos Prossuve Pest Per Paragraph: 22y i Bl KErear

i,
e

3 g
S S N o

Test Specimer fo: f
‘Test ttart (Dete, Time): /@ -2/~ ééi /3ib
&
Test Completed (Dete, Time): M[g;:gj-—éél /ﬁé 28
a S

fmbicat hoom Jdondition: Tampgrature RH Atm. Press.

R S % In. Hg abs.
72 246 Gl v

§

Undts Required fictual

rk

‘F ~300 (420) - 288

s - o s sy

ia 190 (P

e et et e Semeen

1

Temper s vy
At AN

i

[
N
3
.
i
RS U IO,

FIERPoA B A
e o e et

Time ‘ __f minules 5 &5

TR AL R el

e e e e e e+ g e e
Towt Mmoo Unity Required hetual

i3 Ambient L&}
| Preysuce psig 750 FE O

PUUREE R L . PO - DTN

- Tewperstue:z

g

P me o miputes 5

Aczept: w_('wéfmw_m e Reject:

Copments




Item Name: LOp Chilldown System Shutoff Valve
Part Number: 14“9965“591‘
Test Procedure Drawing No: 1TO07783 Change letter: C°
Manufacturer’s S/N: 0 20| Test Plan Line Item: FQ-F-1ba
' ';'I‘!’est Iabcratory:_sﬁ_égﬂ A;gc/mm" Location: Qo;&w)gﬁ} &Loaﬁft&
- Douglas Test Representative: K (L. 7‘_‘0 LIDES Dates /gj’ 2 [ é_§
Test Witness: }j >\/ pmd;{’ ‘% :
Douglas Q. C. Customer Q. C.
Internal Leakage Test Per Paragraph: 5 / g‘, R __fror fs&f’,ﬁf;:f{g'f:; R
Test Specimen No: i
Test; Start (Date, Time): /0--2.!*_43_4,. /‘{7[/5'
Test Completed (Date, Time): _ig«zl-éé} 2350
Ambient Room Conditions: Temperature RH Atm. Press.
°F % In. Hg abs.
47 235 ¢%L3'=Sf?hya
¢é 28 435 me
Gate Seal
Test Parameter Units Required Actual
_Specimen Temperature °P Stabilized ~28
Inlet Pressure psig 80 Maximum so
Actuator Port Pressure psig 475 . ﬁLf7!? ‘
Leakage Rate scim 30 52'5;
Time Maintained minutes 5 45”
Actuator
Test Parameter Units Required Actual
Actuator Port Pres.ure _psig 75 475
Specimen Temperature °F Ambient &5
Leakage Rate sech 1.0 4'7 X/l’”é
Maintained minutes 5 5

%ﬁm‘&@m mggz ggﬁ% ‘;

FORMAL QUALIFICATION TEST DATA SHEET Fnge S0

Sheet 1 of 1

:;“z

§4



T DSV B BBV BHGRA

FORMAL QUALIFICATION TEST DATA SHEET Fage A4l
Ttem Heme: i0» Chilldown System Shutoff Valve
Part Wumber: 1449965521
P:st Procedurs Drawing No: LT07783 Change Letter: (¢
Manufacturer's 5/H: 22 ¢ Test Plan Line Item: FQ-F-14A

Test Iabomtory:igéffé'c/’;l Al,{’(:ﬁﬁ' "7~ Locetion: f;{’;ugﬂgﬁ; COL_O,*‘@A Do

Douglas Test Represemtative: M o . 7o, 105 Date: /o-22-4 6
Test Witness: 7 , : : A n
Pouglas Q.C. Customer Q.C.
Functiooal Test Per Paragraph: 5 . / /! ;"‘“;;‘" i .'*%_“';;?’;"4,,' g ,,: Vi A pE Mf:: £
Pest Speclmen Fo: /
Test start (Late, Tiwme): /C;'«»?;‘,L«-éé; & 20
Test Completed {bate, Time): /¢ -*-}Jréé} 533@
Awbient Roow Conditisps: T&mpgr&ture RH Atm. Press.
F In. Hg abs.

ez

g
E

Response Time

o TPest rarsmctex Units Required fctual

| Specimen Tempersture °F Stabilized o g‘*? P
Pressure (Inlet) psig 80 max. A2
¥Flow e fry i) 31 max. ﬁf{g
Pressure {(Actuator) psig k75 g}éfg
Response Time sec. Llaps,me £LO850
Paper Speed R in/sec. =
Flow Scale oA gpa/inch
Pressure Sceale 2P psig/inch
Time Base 500 «ygles / seconds

Accepi: X ! Reject:

Comment ) ‘

Sheet 1 of 3




Tré- DEVAB- BT RE52H
FORMAL QUALIFICATION TEST DATA SHEET Page A-h2

Functionaul Test Per Faragrapb: 5 @, f 9 Test Plan Line Item: PQ-F-14A

Position Indicator

A, Tegperatuce Stabilized <~ 29 7 OPEN Indicator Light OW & pf

B. milel lrassurs Zero L4 CLOSED Indicator Light OR o

C. Aetusuoy Prescare Zero [ OPER Indicator Light ON (}ﬁJ’

D. Tompersture at Ambient LR, OPEN Indicator Light ON ond

Agespt: 5 e Re ject:

Comment:

e e e A o s et

Dielectric Strength

Test Parameter Units Required Agtual

Voltege TaC rmES 1000
Freguency cps 60

Rate of Application volts/sec. 250 maximum

 Time , minutes 1

i Leeksge Current wmlcrosmperes 200

feeapls Reject:

Compze TS TEST WAS MOT. PELFOEMEDR AT THIS
TimE R

Ausuiotioe Hesistance :
_lesl, Paraweter Cnits Required Actual

 Voltage . vdc 500 Feo
L megohms 100 minimum = SO0

Aceepts A{.m.@,.w_, e Re ject:

Comment s M&ﬁ@ﬁ&m& I ELFE

Bonding Reulitunce

{ Insuletion Resistance

GE /0O MEGoOHHK

o PT—.

Test Pavemeter Units Regquired Actual

Resistance , obms 0.1 maximum < 0./

Acecept: }:{.,W-,M...- Reject:
Comments:

Sheet 2 of 3



T DSV B-BIA R 02h
. Pags A-k3
FORMAL QUALIFICATION TEST DATA SHEET

Functional Test Per Paragraph: mej: f‘? Test Plan Line Item: FQ-P-14A
Continuity Check (Open Position)
Test Parameter Units Required Actual
Continuity obms 0.2% maximum} A-BjD-E|G-HiK-L

SeFlr posMwIenT
megohms 20 minimum B-C§E-F{H-J| L-M
SEE COMGENT

Fo Continuity

Accept: X Re ject:

Coment: AL L, PIMS WECE LE5s THAN .78 ©Hms,
ALl PSS wELE GLEATER THAY 20 Mme@olns

Continuity Check (Cioced Position)
Test Fositlon Units Required Letual
Continuicy ohms 0.2 maximum|{ B-CiE-F{J-H|L-M
_ K8 I E AT
Mo Counviuuity megohms 20 minimum A-BiD-EiG-H K-L
e e e e e SeE| CPmEs T

Aegept: ..,Xﬂ-.-.,._m.,. . Reject:
Comment:  Afi  FUNS WELE LEDS THAMN O 25 OGS,
ALl  PiNS WNELE GREATEL THAN Rp mMEGCO/imS,

. o i e i 1 5

Sheet 3 of 3



T DSV B EHYV- RS 924
P‘a,ge . \’-}‘é‘:
FORMAL QUALIFICATION TEST DATA SHEET

Ttem Name: 102 Chilldown System Shutoff Valve

Part Number: 1A49965=521

Test Procedure Drawing No.: 1TO7783 Change Letter: C
Manufacturer's $/N: 0201 Test Plan Line Item: FQ-F-14A
Test Laboratory: Beech Alrcraft Location: Boulder, Colorado
Douglas Test Representatives K, C. Tolides Date /o ~2 & -66
Test Witness: ff \?;«‘b i )d{[/’ A
Douglas Q.C. Customer Q.C.
Vibration Test Per Paragraph: 5.15
Test Specimen No.: 1
Sine Random
Test Start (Date, Time): 16-26-66° G 0530p.029¢0 @ o024%
Test Completed (Date, Time): 10-26-66, @ O &00)i0-27-44 o320
Ambient Room Conditionsg Temperature RH Atm. Press,
OF % In Hg Abs,
74 272 620 mm
Sinusoidal Sweep Test Axis Orientation: TH#RYST '(9' ”
dccaverminute | epn ) Amplitude
Required 1.0 5 to 24 0.032 In. D.A.
Actual NOTE: Sweep
Rates Approx. 5 70 24 0.03z /4. D.A.
1.0 Oct/Min.
Required 24 to 47 1.0 G Peak
Actual 24 To 47 1.0 G PeAx
Required 47 to 200 0.0088 In. D.A.
Actual | 47 7e 200 0.0088 IN.D.A.
Required Total Run Time 200 to 2000 17.5 G Peak
Actual 2/ Min. 04 Sec. | 4 45 76 2o0co 17.5 G. PeAk

Sheet of



FORMAL QUALIFICATION TEST DATA SHEET

T8 DS VB BNV REC0E

Fage A-h5

Vibration Test Per Paragraph: g.78 Test Plan Line Item: , FQ - £ ~/d A
Axis Orientation: “updsT A7 P/N: 1A49965-521
Random Vibration Test Specimen No.: 1 S/N: 0201 Date: (0-26-€é
Time Applied Frequency Amplitude
(Minutes) cps
Required 12 20 to 60 0.0162/cps
Actual /2 * %
Required 12 60 to 120 +10db/Octave
Actual /2 %* *
Required 12 120 to 2000 0.1G%/cps
* %
Actual )2
Accept: ><. Reject:
Comment :
* See Attached Plots
Mechanical Shock Test Per Paragraph: 5.16 y
Test Start (Date, Time): /027~ 6& G, @ Q700
Test Completed (Date, Time): lo-2%.- 66 > @ 0740
Test Parameter Units Required Actual
Amplitude (1/2 Sine Pulse) G 20 Peak 20 PEANK
Time milliseconds 10(+2) ro (* 2)
Amplitude (1/2 Sine Pulse) G 20 Peak 290 PeEAK
Time milliseconds 10(+2) 10 G2)
Amplitude (1/2 Sine Pulse) G 20 Peak 20 Pepgr
Time milliseconds 10(+2) /o6 G2)

SHEET . of



T8 DSV B- BV RE G2k

Page A-hH
DOUGLAS AIRCRAFT COMPANY , INC.
FAGE KO. S
SINUSOIDAL FREQUENCY SVYEEP REFORT NO. .

SIv-B CHILLDOWN SHUTOFF VALVE
(F@ F-14A)

CONF JIGURATION ~~~ S/N 0201

NOTE... SEE PAGE TEST CONCITIONS....

FOR PICK UP LOCATION TEST CATE.cvvvevsncess 10/25/66
AXIS OF EXCITATION.... THRUST
LEGEND ... FICK UP NUMBER ( 1)... 1 FILTERED
UPSWEEP FICK UP RESFONSE...... THRUST
COWNSWEEP -==~--~ INFUT ACCEL.FER PAGE..
1000.0
~
100.0
w —
o
()

ACCELERATION

ya 1
7 |
y4
V4
-
»
//
P
1.0
0.3
10, 100. 1000.

FREQUENCY (CPS)



- DEVAB. BEVE R3 504

Poge A-4T

COUGLAS AIRCRAFT COMPANY , INC.
FAGE NO.

SINUSOIDAL FREGQGUENCY SVYEEP REFORT NO.,
CONF IGURATION --- S/N 0201
MOTE... SEE PAGE TEST CONDITIONS....
FOR PICK UP LOCATION TEST DATE...ccuensar.. 10/25/66
AXIS OF EXCITATION.... THRUS T
LEGEND ... PICK UP NUMBER ( 1)... 1 FILTERED
UFSWEEP FICK UP RESFPONSE...... THRUST
DOMNSWEEP ~—-—=-~ INFUT ACCEL.FER PAGE..
1000.0
Lam ]
100.0
w
(L]
N
> 4/\1 r_a\ f‘\y" L’, FM\ r’v
z » ok AN \‘ N1 \”
— 0.0 / \ ¢ o ! :‘,
— .j". ) 1 3
< 7 i.l 1 ¥
@ 4 3 it
[¥1] 7 [
- "4
w A
o P i Sl b
rd
Q ,/’
< 1.0 :
0.1
i0. 100. . 1000,

FREQUENCY (CPS)



i DO VAR BV K5 IR

Page A-40

COUGLAS AIRCRAFT COMPANY , INC.
FAGE NO.
SINUSOIDAL FREQUENCY SVYEEP REFORT NO.
SIv-B CHILLDOWN SHUTOFF VALVE
(FQ F-14A)
CONF IGURATION ~--- S/N 0201
NOTE... SEE PAGE TEST CONCITIONS....
FOR PICK UP LOCATION TEST CATE . s v eevennannn 10/25/766
AX1S OF EXCITATION.... THRUST
LEGEND ... FICK UP NUMBER ( 1)... 1 UNFILTERED
UPSWEEP FICK UP RESPONSE...... THRUST
COWNSWEEP -==—-== INFUT ACCEL.FPER PAGE..
1000.0
~ 1
100.0
w
L)
{A - 2
f\
= A\ L A
AT AN ey
z /
o
— 10.0
i
— vl
«< Lo
(04
w /]
-
s //
o — +
Q L
< 4.0 /
=
0.8
i0. . i00. joqQeQ.
FREQUENCY (CPS)




T DS P B XV B30
Page A-hQ

COUGLAS AIRCRAFT COMPANY , INC.

FAGE NO.
SINUSOIDAL FREQUENCY SWYEEP REPORT NO.
SIvVv-B CHILLDOWN SHUTOFF VALVE
(FQ F-14A3
CONF IGURATION -~- S/N 0201
NOTE... SEE PAGE TEST CONCITIONS....
FOR PICK UP LOCATION TEST CATE..vvenserenss 10/25/66
AX1IS OF EXCITATION.... THRUST
LEGEMD ... PICK UP NUMBER ( 1)... 1 UNFILTEREC
UPSWEEP FICK UP RESFONSE......
POWNSWEEP ~=-ww- INPFUT ACCEL.FER PAGE..
1000.0
Lan
i00.0 N
w
[
Ve - -
= SN 4 VAN,
i 1" N . N =N
rq ,
/
2 10.0 Vi
- o -
< A
o 1
LY A
. Y
1 T
[ ey, g
(&)
< 1.0
-+ T
0.1
10. 100. 1000,

FREQUENCY (CPS)



T DEVi B BBV RS Ok

Page A«50
DOUGLAS AIRCRAFT COMFANY , INC.
PAGE NO.
SINUSOIDAL FREQUENCY SVWEEP REFORT MO. __

SIV-B CHILLDOWN SHUTOFF VALVE
(FQ F-14A)

CONF IGURATION ~~- S/N 0201
NOTE... SEE PAGE TEST CONCITIONS....
FOR FICK UP LOCATION TEST BATEevvencennnena 10/25/66
AX1S OF EXCITATION....  THRUST
LEGEND ... FICK UF NUMBER ( 2)... 2 FILTERED
UPSWEEP FICK UP RESFONSE...... THRUS Y
COWNSWEEP ~--——= INFUT ACCEL.PER PAGE..
1000.0
-
100.0
[37]
(L]
i
St
—
g 3 ] \j\
10.0 3 Al
= S g A :
Land 7 19 v n
< V4 1
. 4 1§
p= ¥
L 4
- |
u //
(8]
W -
< 30
0.1
10. 100. 1006,

FREQUENCY (CPS)




G"S

C

ACCELERATION

COUGLAS AIRCRAFT COMPANY

» INC.

SINUSOIDAL FREGQUENCY SWEEP
SIv-B CHILLDOWN SHUTOFF VALVE

(F@ F-14A)

e DSV B BTV~ R5O2N
Tage A-31

FAGE NO.
REFORT NO.

CONFIGURATION ~-- S/N 0201
ROTE... SEE PAGE TESYT CONDITIONS....
FOR PICR UP LOCATION . TEST PATE..cevvevees.0s 10/25/686
AXIS OF EXCITATION.... THRUST
LEGEND ... FPICK UP NUMBER ( 2)... 2 FILTERED
UPSWEEP PICK UP RESPONSE...... THRUST
DOWNSWEEP —=www- INFUT ACCEL.FER PAGE..
$000.0
100.0
I |
i H
r i
1Y (1
LAIn Lt
. ) ¢
/ (R ] s A : :i
HH N AR/ |
10.0 i N b g
7 u rd L L3 $
P et L] i [ W Y .
y ] [V YA !
P2 Ay ) L]
7 7S
-” W A} I ]
r A3
/r, i
td i [}
A rd '*1T
I . '
,
» f
1.0
0.1
i0. 100. 1006.

FREQUENCY

(CPS)
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FORM 25-5-1
(REV. 8.5 31

)
e

- DEVRR. BV RSO0k
Pege A-57
preparep By W, SLACK DOUGLAS AIRCRAFT COMPANY, INC. PAGE: A-57

GHEGKED BY: MISSILE & SPACE SYSTEMS DIVISION  mopzw._DSV=uB

DATE: 10-25=-56 ‘
riree- CHITLDOWN SHUTOFF VAIVE TEST (F-1.:4) REPORT NoO.: R5924

5T S
SHOCK PULSE 2709ﬂ0404
27403
A AXIS C1TOT7782

NOTE:
THIS DATA HAS BEEN MISPLACED
BY THE VENDOR AND IS NOT
AVATLABLE,

Lo ALsanene® LA 1789



TH-DoVh 3. ERV. R5 02k

Page 258
FORMAL QUALIFICATION TEST DATA SHEET
Item Name: LO2 Chilldown System Shutoff Valve
Part Number: 1A49965=521
Test Procedure Drawing No.: 1T07783 Change Letter: C
Manufacturer's S/N: 0201 Test Plan Line Item: FQ-F~14A
Test Laboratory: Beech Aifcraft Location: Boulder, Colorado
Douglas Test Representative: K. C. Tolides Date /o -2 8 -& &
Test Witness: e *')Y‘if : Nrix
Douglas Q.C. Customer Q.C.
Vibration Test Per Paragraph: 5.15
Test Specimen No.: !
Sine Random
Test Start {(Date, Time): 102866 @ 300 o294 @ o430
Test Completed (Date, Time): 0-29-66: @ 03650 Yoz @ 66 5 00O
Ambient Room Conditions: Temperature RH Atm. Press,
OF % In Hg Abs,
70 H
Sinusoidal Sweep Test Axis Orientation: apres B
et | e | saticase
Required 1.0 5 to 24 0.032 In. D.A.
o et | oreze | oesimena
- 1.0 Oct/Min,
Required 24 to 47 1.0 G Peak
Actual 24 TodT ].0 G Pegax
Required 47 to 200 0.0088 In. D.A.
Actual 47 7o 200 0.0088 In.D.A.
Required Total Run Time 200 to 2000 17.5 G Peak
Actual J¥ Min. S5 Sec. |, 40 7o 2000 17.5 G Pesis

Sheet 0f



FORMAL QUALIFICATION TEST DATA SHEET

Tl DOV L5 B per

‘ P&gﬁ A‘“Sg C g

Vibration Test Per Paragraph: 5,18 Test Plan Line Item: FQ-£-/4 4
Axis Orientation: Kaxiae "B P/N: 1A49965-521 .
Random Vibration Test Specimen No.: 1 S/N: 0201 Date: (0.29-¢6
.g
Time Applied Frequency Amplitude
(Minutes) cps
Required 12 20 to 60 0.01G%/cps
* %
Actual /2
Required 12 60 to 120 +10db/Octave
Actual )2 %* *
Required 12 120 to 2000 0.1G6%/cps
Actual %* %
ctua 2
Accept: ,X Reject:
Comment:
* See Attached Plots
Mechanical Shock Test Per Paragraph: 5.16
Test Start (Date, Time): [0 ~29-66 , @ 0530
Test Completed (Date, Time): 10 ~2%-6& ,Q /1l 45
Test Parameter Units Required Actual
Amplitude (1/2 Sine Pulse) G 20 Peak +| 20 PEAK
Time milliseconds 10(+2) 16 {(£2)
Amplitude (1/2 Sine Pulse) G 20 Peak 20 PEAK
Time milliseconds 10(+2) 1o (£ 2)
Amplitude (1/2 Sine Pulse) G 20 Peak 20 Pente
Time milliseconds 10(+2) 1o (L)

SHEET . oF
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G"S

(

ACCELERATION

DOUGLAS AIRCRAFT COMPANY , INC.
FAGE NO. .
SINUSOCGIDAL FREQUENCY SYEEP REFORT NO.
SIv-B CHILLDOWN SHUTOFF VALVE
(FQ F-14A)
N IGURATION ~-~- S/N 020%
MOTE... SEE PAGE TEST CONDITIONS ....
FOR PICK UF LOCATION TEST BATE.vveeeacnnnns 1G/29/66
AXIS OF EXCITATION.... RAD 1AL
LEGEND ... FICK UF NUMBER ( 1) ... 1 FILTERED
UFSWEEP FICK UF RESPONSE...... RAD IAL
COWNSWEEP ~—-—=- INFUT ACCEL.PER PAGE..
1000.0
o +—4
T
T
100 .0
— '.
! / ~
0.0 /N \I\j
4 L 3 -
7 | - L
7 1|
Z |
4 \
va
/
——
i.0 %
1 o
G.4
i0. 100, 1000,

FREQUENCY

(CPS)



G"S

(

ACCELERATION

Tk DSVHB- EF Y~ RSGRY
Page A-BHl ~
DOUGLAS AIRCRAFT COMFANY , INC.
PAGE NO. .
SINUSOIDAL FREQUENCY SWYEEP REFORT NO.
W IGURATION -~~~ S/N G201
NOTE... SEE FAGE TEST CONCITIONS....
FOR FICK UP LOCATION TEST CATE. . v0veuen esee 10/29/66
AXIS OF EXCITATION.... RAD 1AL
LEGEND ... FICK UP NUMBER ( 1) ... 1 FILTERED
UFSWEEP FICK UP RESPONSE...cas RAD 1AL
COWNSHEEP ~—~-—~ INFUT ACCEL.FER PAGE..
1000.0
100 .0
,," Nl L i ~ 4
- \ Iy
L7 oy
0.0 7 [ N
g I ORI A
g 7 171 1
i b 20
7 L) ] K
il H
A ¥
¥
y, 3
Il b
/7
‘/
”
’/
1.0 A
L)
t
0.1
10. 100. 1000.

FREQUENCY

(CPS



G"S

(

ACCELERATION

COUGLAS AIRCRAFT COMFANY

SINUSOIDAL FREQUENCY SWEEP

TEmBS?@&«EﬁV&RSQQ%

Fage A )

INC.
FAGE NO.
REFORT NO.

SIV-B CHILLDOWN SHUTOFF VALVE

N IGURATION ~-~ S/N G201

(FQ F-14A)

NOTE... SEE PAGE TEST CONDITIONS . ...
FOR PICK UF LOCATION TESY CATE . ...t v v e e e .. 16/29/66
AXIS OF EXCITATION.... RAD 1AL
LEGENS ... FICK UF MUMBER ( 93 ... 1 UN ILTERED
UFSWEEP FICK UF RESFONSE...... RAD'T AL
CCOMNSWEEP ~~~~~-=- INFUT ACZEL.FER FAGE..
1000 .0
: —
T
i
I T
i00 .0
2 N7~V
oo /]
ré
V4
Vi
7
//
1.0 /
! 9 t
/
a.1
10. ' 00, 1000.
FREQUENCY (CPS)



K IGURATION -~~~

NOTE...

FOR PICK UP LOCATION

S/N  G20%

. DSV B BET. B50RA
. L
Page A«

COUGLAS AIRCRAFT COMPANY , INC.

SINUSOIDAL FREGUENCY SWEEP REFORT M.
SIv-B CHILLDOWN SHUTOFF VALVE

FAGE NO.,

(FQ@ F-14A)

TEST CONCITIONS....

TESTCATE.....cvuveves 10729766
AXIS OF EXCITATION.... RAD IAL

LEGEND ... FICK UF NUMBER ( 1) ... 1 UNILTERED
UPSWEEP FPICK UFP RESPONSE...... RADIAL
COWNSHWEEP INFUT ACCEL.FER PAGE..
1000.0
~
100.0
w
(O]
ot , .
-\.\ P 4 ')‘:\_\Y%
z i - \[—7-—‘—"-
o ’)
10.0 z
- 7
— ——
z
< /
[0 4 #
ud
-4 #
t ,/,
U "d
8] e
< 1.0 N
T
. i
LS
t ‘f‘—’*“‘
0.3 r
10. 100. : ia0a.

FREQUENCY

(CPS)



OMN IGURATION ~~~ S/N 0261
NOTE... SEE FAGE TEST CONDITIONS....
FOR PICK UP LOCATION TEST CATE s v eeevannncns 10/29/66
AXIS OF EXCITATION.... RADC IAL
LEGEND ... PICK UP NUMBER ( 2) ... 2 FILTERED
UPSWEEP FICK UP RESPONSE...... RAC TAL
COWNSWEEP ~~--—-- INFUT ACCEL.PER PAGE..
1000 .0
fo—1i—
1
-~
100 .0
w
[&2)
- \
o ‘
— 10 .0 /\__ \
7 T
V4 i
= 7 Yy
< /. \ L
>, pd 1
/
ul /V/
o ]
w /
Q o
Q /'/
< i.0 /
0.%
i0. 100 . 1000.

4. DSVh B~ BNV RS04

Page A-Gh
COUGLAS AIRCRAFT COMFANY , INC,
- FAGE ND.
SINUSOIDAL FREQUENCY SYEEP REFORT NO.

SIV-B CHILLDOWN SHUTCFF VALVE
(F@ F-14A)

FREQUENCY (CPS)



N’

SIv-B CHILLDOWN SHUTOFF VALVE

@K IGURATION -~~~ S/N 0201

NOTE... SEE FAGE

FOR PICK UPF LOCATION

COUGLAS AIRCRAFT COMPANY , INC.

SINUSOIDAL FREQUENCY SVWEEP

TEST COMCITIONS....

FAGE NO.
REFORT NO.
(FQ F-14A)
TEST CATE.....oveneese 10/29/66

T DSV B ERV-RE 95N

Page A-65

AXIS OF EXCITATION.... RAD TAL
PICK UP NUMBER ( 2) ... 2 FILTERED

LEGEND ...
UFSWEEP FICK UP RESPONSE...... RAD I AL
COWNSWEEP —=-~-~~ INFUT ACCEL.FER PAGE..
1000 .0
t
T
~
100 .0
w
© oE
[
.:utl;
- Ly by
I !!l:
] }
(] - %2 Y ~ I Iy 1 1 %
i0.0 - 7 ™~ !¢ 1%
Duamg ", - N | .
Lo L4 \\ : +
< T4 +—y—4
Vi h |
54 7 ¢ i
u ] v
-J y.d l'L!l
l/
) A D
’
Q P
Q ,,‘
’/
< i P
0.1
10. i00. 1000 .
FREGUENCY (CPS)
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7 FORM 25-5-1

(REV. 555 preparep By, W. SLACK DOUGLAS AIRCRAFT COMPANY, INC.

z:-lE-;:KED 2\5—29«66 MISSILE & SPACE SYSTEMS DIVISICN

riLe._ CHILLDOWN SHUTOFF VALVE TEST (F-1kA)

T

SHOCK PULSE
B AXIS

5 G's/DIVISION

&=
O
i~
:
a
Ry
w
(&
in

10 MSEC/DIVISION

5 G's/DIVISION

10 MSEC/DIVISION

PAGE:

MODEL.: DSV- l”B

REPORT NO.:

5769-640k4
27903
1707782




i~ DSVLB. BHV- RS9k

Page A-TO
FORMAL QUALIFICATION TEST DATA SHEET
, Item Name: LO2 Chilldown System Shutoff Valve
Part Number: 1A49965-521
Test Procedure Drawing No.: 1T07783 Change Letter: C
Manufacturer's S/N: 0201 Test Plan Line Item: FQ-F~14A

Test Laboratory: Beech Aircraft Location:; Boulder, Colorado
Douglas Test Representatives K. C. Tolides Date /0 -29 -~ 6 &
b : ,-\' § 'f‘ )
Test Witness: S I AN 4 L £t
Douglas Q.C. Customer Q.C.

Vibration Test Per Paragraph: 5,15
Test Specimen No.: 1

Sine Random
Test Start (Date, Time): Jo-29-46 @ 1730 l16-2948 @ /950
Test Completed (Date, Time): 0-29-66> @ /815 Yo.29-66 @ 2030
Ambient Room Conditions: Temperature RH Atm. Press.

OF In Hg Abs.,

7o

oy

(28 mm

»

L4 4

Sinusoidal Sweep Test Axis Orientation: Tawmng., €
occaventinice | e Amplitude .
Required 1.0 5 to 24 0.032 In. D.A.
Actual e Ai;izi_ 5 70 24 6.032 In. D.A.
1.0 Oct/Min.
Required 24 to 47 1.0 G Peak
Actual 24 1647 1.0 G Peak
Required 47 to 200 0.0088 In. D.A.
Actual 47 1o 200 0.6088 In. D.A.
Required Total Run Time 200 to 2000 17.5 G Peak
Actual /7 Min.2& Sec. | 200 7o 2000 17.5 G Peawx

Sheet

0f



FORMAL QUALIFICATION TEST DATA SHEET

T DEVRB. EBV- PS5G0k
Poge b-T71

Vibration Test Per Paragraph: 5, 1.5 Test Plan Line Item: FQ ~-F- |4 A
Axis Orientation: TANGENT!AL " P/N: 1A49965-521
Random Vibration Test Specimen No.: _1  S/N: 0201 Date: ,0-29-664
Time Applied Frequency Amplitude
(Minutes) cps
Required 12 20 to 60 0.01G6?/cps
Actual 12 * %
Required 12 60 to 120 +10db/Octave
Actual ’2 * *
Required 12 120 to 2000 0.1G%/cps
% %*
Actual )2
Accept: }( Reject:
Comment :
* See Attached Plots
Mechanical Shock Test Per Paragraph: 5.16
Test Start (Date, Time): [06-29-66 » @ 2 /00
Test Completed (Date, Time): ~-29- , @ 213
Test Parameter Units Required Actual
Amplitude (1/2 Sine Pulse) G 20 Peak 20 PeAK
Time milliseconds 10(+2) /0 z ‘2)
Amplitude (1/2 Sine Pulse) G 20 Peak 20 FPesk
Time milliseconds 10(+2) /0 4?.2)
Amplitude (1/2 Sine Pulse) G 20 Peak 20 PEAK
‘f“'
Time milliseconds 10(+2) 1o (+2)

St T EF




CONF IGURATION ~--

NOTE. ..

FOR FICK UF LOCATION

S/N  020%

COUGLAS AIRCRAFT COMPANY , INC,
SINUSOIDAL FREQUENCY SWEEP
SIV-B CHILLDOWN SHUTOFF VALVE

(FQ

TEST CONDITIONS. ..
TEST CATE.esvevaveasss 10/29/66
AXIS OF EXCITATION.... TANGENTIAL

e

DS B. ENV- RS0

Page A-TZ

F-14A)

FAGE NO.
REPORT NO.

LEGEND... " FICK UF NUMBER ( 1}... 1 FILTERED
UFSWEEF FICK UF RESFONSE...... TANGENTIAL
DOWNSWEEF INFUT ACCEL.FER FAGE..
1000.0
)
100.0
w
(]
L]
= /”\\,/\\//
O 0.0 ,/// N
g 7 1 V—
- ya v
< 4 Y
x
w
- | Ve
4
W /.
[ & 5
'S L
< 1.0
0.1
10, 100. 1000,

FREQUENCY

(CPS)
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Pags A-73
COUGLAS AIRCRAFT COMFANY , INC,
' FAGE NO.
SINUSOIDAL FREGUENCY SWYWEEP REFORT NO.

SIV-B CHILLDOWN SHUTOFF VALVE
(FQ F-14A)

CONFIGURATION ~-~ S/N G201
NOTE... SEE FAGE TEST CONDITIONS oo
FOR FICK UFP LOCATION TEST DPATEvesessnsceasss 16729766
AXIS OF EXCITATION.... TANGENTIAL
LEGEND... FICK UF NUMBER ( 1)... 1 FILTERED
UFSWUEEP FICK UF RESFONSE...... TANGENTIAL
DOWNSWEEF ~~w=—~ INFUT ACCEL.FER FPAGE..
1000.0
i ]
100.0
w
(]
L W 4
i \ A A ol
= Vahaua WL WS o +N 7\ {
Q F; > v [ T
10.0 ’ A 1 a2
B !_ 4 yi :Y&
o by i ¥
< ‘" 1
o £ Y
(X} % ?
wd L -
,
w l4
(&) A
<
1.0 R
0.1
i0. 100, 1000,

FREQUENCY (CPS)



Fo4. DSVH B BV REOD4
Page A-Th

DOUGLAS AIRCRAFT COMFANY , INC.

FAGE NO.
SINUSOIDAL FREQUENCY SYEEP , REFORT NO.
SIV-B CHILLDOWN SHUTOFF VALVE
| (FQ F-14A)
CONFIGURATION -~- S/N 02061
NOTE... SEE FAGE : TEST CONDITIONS....
FOR FICK UF LOCATION TEST DATE.veeecncen ve. 16729766
AXIS OF EXCITATION.... TANGENTIAL
LEGEND... FICK UF NUMBER ( 1)... 1 UNFILTERED
UFSWEEF FICK UF RESPONSE...... TANGENTIAL
DOWNSWEEF ~~=~=~ INFUT ACCEL.FER FAGE..
1000.0
L
100.0
w3
o
- a
.
53 10.0 ,////
rd
o —-
«< 4
@
{IT]
d
7]
(8 //
o .
< 1.0
o
pd
yd
0.1
10, 100, 1000,

FREQUENCY

(CPS




CONFIGURATION ~--=
SEE PAGE
. FOR FICK UF LOCATION

NOTE. ..

T DSTY B BBV R5G2H

Poge T8
COUGLAS AIRCRAFT COMFANY ; INC.
FAGE NO.
SINUSOIDAL FREQUENCY SVWEEP REFORT NO.

SIv-B CHILLDOWN SHUTOFF VALVE

S/N G201

(FQ F-14A)

TEST CONCITIONS...
TEST CATE.cesenvnassso 10/29/66
AXIS OF EXCITATION.... TANGENTIAL

LEGEND ., . FICK UF NUMBER ( 1)... 1 UNFILTERED
UFSWEEF FICK UF RESFONSE.....s TANGENTIAL
COWNSWEEF ~---—- INFUT ACCEL.FER FAGE..
1600.0
i Y
100,0
w
L)
/ N
~ (&L \
1T~ P ik P
4 7 ..__1, ‘W' ..-.-—-‘\r/ b
5 ;o Y
10.0 Al
= ~-
- 7
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/7
& 7
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e
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(&) P 4
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4
< 1o _4~ {
I T
0.1
10, 100, 1000,
FREQUENCY (CPS]




CONFIGURA
ROTE ..«

SINUSOIDAL FREQUENCY SWEEP
SIV-B CHILLDOWN SHUTOFF VALVE

TION ===
SEE FAGE

S/N G201

FOR FICK UP LOCATION

DOUGLAS AIRCRAFT COMFANY , INC,

TH- DOVSB- BFV. R392%

Fage bL-T5

FAGE NO.
REPORT NO.

(FQ F-=14A)

TEST CONDITIONS....

TEST DATE.escecuvee
AXIS OF EXCITATION....

see 10729766

TANGENTIAL

LEGEND. ... . FICK UFP NUMBER ( 2)... 2 FILTERED
UFSWEEF FICK UF RESFONSE...... TANGENTIAL
DOWNSWEEP ~~~=~- INFUT ACCEL.FER FAGE..
1000.0
Cani Y
100.0
7]
© i
J IV
o N1\
z 2 ( /V
© \
1i0.0
- /// \ )
b 7 L\
< 7 \
@ 7 \ \
w
-
w 1
L
3) ™~
=< 1.0
e’
0.1
10. 100, 1000,
FREQUENCY (CPS)
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CONFIGURATION --~-

S/N G201

- DEVR R BNV K528

Pogr &-T7

COUGLAS AIRCRAFT COMFANY , INC,
SINUSOIDAL FREGUENCY SWEEP
SIV-B CHILLDOWN SHUTOFF VALVE

FAGE NO.
REFORT NO.

(F@ F-14A)

G"S

ACCELERATION

NOTE.. TEST CONDITIONS .00
FOR FICK UF LOCATION TEST DATE.csevsoesnses 10/29/66
AXIS OF EXCITATION.... TANGENTIAL
LEGEND .. FICK UF NUMBER ( 2)... 2 FILTERED
UFSWEEP FICK UP RESPONSE....es TANGENTIAL
COWNSWEEF INFUT ACCEL.PER PAGE..
i000.0
100,.0
2
T
1%
1 ¥y
¥ 3 2
L2 L)
] ]
§ i
P-—___._r/" I\ : L
- A X 4 i
/ (4 1B W]
10.0 4 1140 KN
A 4 %o
/ ¥ ‘-'
yd v
I
V4
Cd
/'
7
’
v
A
ya
,’/\\\ P
,"'
1.0 ,
0,1
10, 100. 1000,
FREQUENCY (CPS)




© . " (sdo gotr) Aousrbaxg e S
2T ot 8 9 Y 2 100°
A4 . S T Ty

10°

(sdo/zﬁ) dvsK

; #E IBATTLA

MBI (178 m«w<g
. ey N/SI
o, TZS-SGEERVT N/d)
WILSXS NMOATITHO “07T FATYA FIOLONS
- SISATVRY zOHaammup.zonz@mx,

T S U U SR e A —

{ . N
. E:,.zwl\f!-i.v,,. SO S b ‘..T

&




oc

Ti6- DS VAT EHE-BS02%

Bage A- 7Y

8T

(sdo> 00T) Aousnbaayg
0

i T ” ¥
‘

{

l

1

¢

I

H

e e s

o L ”ﬁmﬁ.mﬁx M
i - — sda. ——e
b : ; S
e SO Rty |
" S EERE S I/ I.,a.n !

i
f
1
!

- xmaamam NEQUTTIHD 2077 WA

B R T _,smu.mﬁm?« NoOIIwY

K HAQLIAS

LA WOONVYH,

. ‘ — X!.W@\o...ﬁ..



0z 8T 9T T .ot

B BV RE92)

&
L)

Pagz 580

s
*

T T

(sdo 001) 4Lousnbeay

O.m

m
L.
!

. . i
- RS S
; !
m 1]
i
]
- e
)

T i N
=i
Q
o
N

10°

‘
4

i

tog
o

5.
o

| ¢
!

 SUSATH e DI L

S | 57 LT 4
U SO SO SN w@b G S
Do aL .

L .

U L L L STISATYNY NOIL

\LVdau M Z\mﬂ. ,M.

S %l LE, & TTS=SYE6HVI N/d|
o EﬂHwam.zxcaquMU Qq‘m,mwww\h@HﬁMMhi

?

>(sdo/29) AVSH




INC.

DRUCLRS RIACARFT CHMPANY.

D*poot

640 AON3ND3M S

Ik

e
*]

x3 N

i

i
i

&

RO e O i

P CD | 85 |

P

ooInT ooIon® el

uor®

0o~ 1

RSP N



FORM 25-5-1
(REV. 8-53)

,
S

prEPARED BY: Vo SLACK DOUGLAS AIRCRAFT COMPANY, INC. ' ;;;zE;“” :
CHECKED BY: oy MISSIIAE & SPACE SYSTEM:S DIVISION MOﬁEL: DSV-—){.B
DATE: 10-29-060

REPORT NO.:

+irLe._ CHILLDOWN SHUTOFF VALVE TEST (F-14A)

SHOCK PULSE 5757-6nou
C AXIS 27203
1707782

5 G's/DIVISION

10 MSEC/DIVISION

5 G's/DIVISION

10 MSEC/DIVISION

5 G's/DIVISION

10 MSEC/DIVISION



T BOVEB- B 359040
Pege 483

FORMAL QUALIFICATION TEST DATA SHEET

Item Name: 102 Chilldown System Shutoff Valve

Part Number: 1A49965=521
Test Procedure Drawing No.: 1T07783 Change Letter: C

" Manufacturer's S/N: 0201 Test Plan Line Item: FQ-F=144A
Test Laboratory: Beech Aircraft Location: Boulder, Colorado
Douglas Test Representative: K. C. Tolides ‘Date _ /4 -29- 66
Test Witness: ; “A.’I / Lt , oo

Douglas Q.C. Customer Q.C.
Vibfation Test Per Paragraph: 5.15
Test Specimen No.: 1 )
Sine Random

Test Start (Date, Time): 0-29-66> @ 25 30 , @ A//ﬁ
Test Completed (Date, Time): Vo-29-66, @ 2300 » @ /o//,q
Ambient Room Conditions: Temperature RH Atm. Press,

7 In Hg Abs,

bl 36  LRTmm

RE-RUN oF $ 1o 18 ePs PORTION ONLY,

"

9

Sinusoidal Sweep Test Axis Orientation: Twgysz &
Sweep Rate Frequency .
Octave/Minute cps Amplitude
Required 1.0 5 to 2% I8 0.032 In. D.A.
Actual NOTE: Sweep
Rates Approx. & 70 /8 0.032 Fu.D. A.
1.0 Oct/Min.
Required 24 to 47 1.0 G Peak
Actual N/ W /8
Required 47 to 200 0.0088 In. D.A.
Actual N/A N/’%
Required Total Run Time 200 to 2000 . 17.5 G Peak
Actual / Min. 5—0 Sec. N/ﬁ?; ﬁ;};’/p’,

Sheet of



T DB B RS OB
Poge A-B%
FORBAL QUALIFICATION TEST DATA SHEET

Item Heme:  LOp Chilldown System Shutoff Valve

Paxt fumber: 1A49065.521

Test Procedure Drawing Ho: 1707783 Change letter: C

Manufacturer's S/N: Test Plan Linme Item: FQ-F-1hA

5«:3 O L2/ 00

Test Laboratory:

Douglas Test Representative: K & TOLIDES Date: /o -30-£4
i g ) . )
Test Witpmeas: . \Q/ /ot T A

Douglas Q.C. Custonmer Q.C.

Proof Pressure Test Per Paragraph: L P Tl s Wiaro K

Test Specimen No: {

Test Start (Date, Time): }ﬁmgﬁr«ﬂééé P
e
Test Completed (Date, Time): fo~Ap “ﬂéﬁ; Ve 21
- rd

Lubient, Room Conditions: Tcmpgra‘ture RE Atm. Press.

N

___F
L5

B . A P

£

b 23 mm

Comments:

Valve Sutv
Test Farawe Lar Unite Required Actual
; e e o e renr = ~ e
| Temperatare F =00 (320) -3 e
 Pressure psig 190 i
Tiwe _ o minutes 5 &
ACLUAtOr o
Test Parameter Units Required Actual
Tewpeprsture . CF Amblent éﬁ
Pressure e psig 50 ?5’ &
Time minutes 5 &
Accept: Ef Reject:




T DEYSB-ER-BS0Rh
 Page L35 ‘

FORMAL QUALIFICATION TEST DATA SHEET

Iten Name: LOp Chilldown System Shutoff Valve

Part Number: 1A49965-521

Test Proceaure Drawing No: _ 1T07783 Change Letter:

Manufacturer's S/N: Q20| Test Plan Line Item: FQ-F-14A

Test Laboratory: geecy ,4 RCALAFT Location: _@MW

Douglas Test Rep)jentative' K& ToelRES Date: /o -~30—-€6

)/ W L s

Dougles Q. C. Customer Q. C

Test Witness:

o

External Leakage Test Per Paragraph: 9. /0. ITosy %;J»;’ AT AMD QA

Test Specimen No: I

Test Start (Date, Time): [0 ~3p—-4db, 17/0

Test Completed (Date, Time):/0-30-6& , (715
L4

Ambient Room Conditions: Temperature RH Atm. Press.
.,...._...:I."._...__.., % In. Hg abs.

6 4 A5 623 mpn

External Leakage

Test Paramete-r . Units Reqguired Actualk
| Specimen Temperature - Cop Stabilized ' ét.f
Leakage Rate scch 1.0 ﬁé XI’DM‘!
Inlet Pressure & | psig 125 Maximum /RS
Time Maintained Minutes 5 A 5
Accept: ‘ X : Re ject:

Comment: ‘ o




grse %%&%ﬁ”%;
Pevr ir\xw%

FORMAL QUALIFICATION TEST DATA SHEET

Item Nanme: LOp Chilldown System Shutoff Valve
Part Number: 1Ak9965~521

Test Procedure Drawing Ro: 1TO7783 Change letter: C

Menufacturer’s §/N: O20 1 Test Plan Line Item: FQ-F-1hA

Test Laboratory'é E. ECH .AI@C‘.@A_F‘T Location: 8 /

Douglas Test Representative: ) .o, 7T oc/pe s Date: LL ‘-30*;3" ’

Test Witness: }2 >/ /_,V,,H’ % /{’A . . »
Douglas Q. C. Customer Q. C.

Internal Leakage Test Per Paragraph: o, /0, ?-/pl foe 5 @i"ﬁ_g{iﬁ?'mﬁi

Test Specimen No: / AND i{smﬁ@:{

Test Start (Date, Time): /ﬁ-sﬂ*gzg,,, /940
Test Completed (Date, Time): /0 ~3p —bb, RO0O

Ambient Room Conditions: Tempe rature ]H Atm. ‘Press.
°F ‘ % In. Hg abs.
60 RS 623 pe
'
Gate Sea.l
Test Parameter - Units Required Actual
‘Specimen Temyeraﬁure . . °F Stabilized N/A
Inlet Presuure psig 80 Maximum U/A
Actuator Port Pressure psig k75 N/A
Leakage Rate | : ‘scim 30 N/A
Time Maintained ‘ minutes 5 | M /A -
' }Actuator
Test Parameter - Units Required Actué_l
Actuator Port Pres:ure psig k75 Y7
Specimen Temperature °F Ambient 6o
leakage Rate scch , 1.0 /. O
Maintained minutes 5 | S
# YNASS SP&CT;QOM&T&.Q. PEGGED fmﬂxm,y Sheet 1 of 1

P
C e et HD g A e 7 ':

LA
X



e DEVI B BBV RS G0

_ Fagn AedT
FORMAL QUALIFICATION TEST DATA SHEET '

Iter Nagme: 10, Chilldown System Shutoff Valve
Part Number: 1A49965-521
Test Procedure Drawing No: 1707783 Change Letter: C

Manufacturer's S/N:___ D20/ Test Plan Line Item: FQ-F-1hA

. Test Iabomtory:aﬁggé_éﬁ /Q“ece,q[:-“r Location: &gd&ﬂe‘é, CQ%QQ

Douglas Test Repregentative: M &, 7oL/ OES Date:_/p ~ ¥/~ £6

Test Witness: A ;,/ ,/,,“ﬂ' L2, /\n\

Douglas Q. C.

Customer Q. C.

Internal Leakage Test Per Paragraph: S.10,2, 2

Test Specimen No: /
Test Start (Date, Time): /p- sl*é_é; /D3R o
Test Completed (Date, Tme): [0 -31-(b, (/45

Ambient Room Conditions: Temperature RH Atm. Press.
°F 9 In. Hg abs.
| Gate Seal
| Test Parameter Units Reguired Actual
Specimen Temperature. °p Stabilized /U/A
Inlet Pressure psig 80 Maximum /\//A
Actuator Port Pressure psig 475 N/A
Leakage Rate | sqim 30 . N /A
Time Maintained minutes 5 Mm ¥
Actuator
Test Parameter tUnits Reguired Actual
Actuator Port Pressure psig b5 475
Specimen Temperature °F Ambient 4024 A
leakage Rate scch 1.0 -:3'2-/ 570 .
Maintained , minutes , 5 5
¥ FAI1LURe - RETURNED To VENDOA. Sheet 1 of 1
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SEE FIGURE 16 FOR
OUTLET FLANGE DETAIL ——3

ACTUATION _ :
PRESSURE v— 5/8 IN. CONOSEAL FLAKGE

PORT PER INSTRUMERTATION PORT

MC240-lt =

\ oumar
LEAK .

DETECTION | )

PORT PER e 5/8-1H. CONOSEAL FLAKGE
ABD10050-2 = INSTRUMERTATION PORT

= FLAT FACED FLARGE

10

o Chilldown System Shutoff Valve, P/R 1Ak9965-521.,
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Fage (-0
REGULATOR ~FILTER
10 MICRON
HELIUM PRESSURE GAGE
i SUPPLY BURST CHAMBER
I-X OUTLET PORT
| NITROGEW
VENT
ACTUATOR PORT
' )
RELIEF VALVE
' FILTER INLET PORT
10-MICRON
~N X } ¥
SHUTOFF
o PEMPERATURE
- LHp RECORDER
SUPPLY

RECORDING
. SHUTOFF OSCILLOGRAPH
o |~ f g
SUPPLY
REGULATOR
DRATH VALVE
(LOW POINT OF
LIQUID SYSTEM)

Proof Pressure Test, Schematic Diagram



HELIUM
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PRESSURE

0 T0 200
PSIG

PRESSURE
TRANSDUCER

0 TO 200 PSIG -

o Nk Tk T o .
e TSV B BNV RSO0,
o

-
Fage (-3

e VACULM

&

CHAMBER

MASS SPECTROMETER
10°% 70 10719 Amg

. CC/SEC

10~-MICRON

REGULATOR

External Leakege Test, Schematic Disgram

RECORDIKG
{ OSCILLOGRAPH
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OQUTLET

FILTER
10-MICRON

PORT

HEAT @(CWGKR——W

FILTER
10-MICRON

“\»;NLET PORT
Nz

LEAKAGE

SHUTOFF 1000 T0
1500 =l
GRADUAT®

T0°F

OUTLET

I

COOLING

VALVE

80 PSIG

PRESSURE
TRANSDUCER

0 T0 100
P10

\ RELIEF VALVE

TEMPERATURE
RECORDER

Gate Seal Internal leakage Test, i&cm@m@c Diagres



ROUGHING
VALVE

REGULATOR:

HELIUM
SUPPLY

" FILTER
10-MICROH

RELIEF VALVE
75 PSIG

ROUGHING

VERT

T c3urr e oond
30 B S5 A5

PSIG

7 ey
ACTUATOR PORT
OUTLET PORT
TEMPERATURE '
RECORDER
VACDUM
7 RELFASE
\ . VALVE
‘ {‘ | ROUGHING |
| PUMP
TEST
SPECIMER ROUGHING
VALVE
MASS SPECTROMETER
; 10" 10 1072° amu. cc/sEe
RECORDING BELL JAR OR

OSCILLOGRAPH

SEALED CHAMBER

Actustor Internsl leskage Test, Schematic Disgrmm
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T 5, 7
Ty o con " e
TELETR Qe i

POSITION IRDICATGR

.Smmcmj ' CABLE, WIRE LIGHT PANEL
J HARNESS
" POWER
g 1AL 9965-1006- °o
ELECTRICAL
CONNECTOR = ngw%;‘g};,
PRESSURE 3-WAY
‘GAGE SOLENOID TURE
0 T0 600 " VALVE '-"ng
Pola ORDER
ACTUATOR
PORT
OUTLET PORT
i L He
SUPPLY !
N REGULATOR
FLOWMETER
LTER
_FILIE 7.5 10 75
10-MICRON )
PRESSURE TRANSDUCER
0 TO 600 PSIG PILTER
ENVIROMENTAL— | 10-MICRON |
CHAMBER
N 4~
DIGITAL
PRESSURE
et @0 COUNTER
0 70 200 PRESSURE
PsIc TRANSDUCERS Dy
HEAT EXCHANGER \§ 0 To 200
LN, D-lﬂ | % I %Q_
SUPPLY : [ Y
) SUPPLY SHUTOFF|  RELIEF
VALVE SHUTOFF ggLVE RECORDING
o, €3 0 PSIG | 0SCILLOGRAPH
SUPPLY | REQULATOR = - V.
GND DIELECTRIC
TESTER

Functional Test and Repeat Cycle Testse, Schematic Disgram
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Thg ISV BNV R550%

e e
FEME e

CABLEJ ) E <
WIRE HARNESS COXFECTOR ON
1449965-1006-3 BPECIMEN
A A /
B. B
& -0
) D. D : / _
E B C
F : o
o /
H H - »
J J £
s \ K F
I L gj |
‘M M + 2N

NOTE:

SWITCHES ARE SHOWN FOR THE
VALVE IN THE FULL OPEN POSITION

Elgetricsl Connector Pin Assipgnment
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e

PRESSURE

TRANSDUCER

0 TO 600 PSIG VACUUM CHAMBER
(LOW TEMPERATURE

ACTUATION VACUUM TEST ONLY)

PORT

85 PSIG

REGULATOR

,HELIUM

=
R

FILTER
10 MICROWN

TEST

RELIEF

sy

VALVE
SPECIMEN \

\———ovmm PORT

7

GAGE
PRESSURE
0 70 100

PSIG

The DEVAE ERV-RS024

Came Ce5

?;%@

FILTER -—/

MICROR
SHUTOFF

A
L1 B
& .| rormuese
RECORDER
INLET PORT
RECORDING
OSCILLOGRAPH
~ PRESSURE
TRANSDUCER
0 T0 100
PSIG

Lov Tempsrature Vacuum and Vibration Test, Schematic Diagram
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PO 20-8504 (HEY 18.95)

. 'FAILURE ARALYSIS REFORT
e AL51137/1445965-521.
, ) Lox Chill Dowm Valve

‘Hodel DSV~4B

DHITIATED: 10-31-66

COMPLETED: /22 - 27 - éé ..

FAILURE ANALYSIS COAMITTED
ACTIVITY COHFLETE /7 -—/ «’5

.y

vaw/ ﬁ;a, 76/? .

R@l&iability Aaamnce

& f’@*‘é’i&?@fég & @é@ﬁﬂ%’ 5’ Vg TEME

EFED AL,

R Y Y =



. ot '.“ *
Eogd L,

. F@gfﬁﬁ :

} B . 3 . " far o -..,:,«.-.‘. . et g o, g
P . . - v

Feuses 00 152 108y wsar !

Lot FESwT N BATE B hAC mOBEL y wﬂ.pgwamm' prr B C/L | BRAIAL Man T3 T d. ’
C :-wupan . "
©TALSLAST 1d 3 & DIVoLD 1ahG963-521 0201 S
e B BT ORAV NG TE T P ARY MABUF ACTUREEE WANE @ | Fant tAmh —— 3
1ALG955 | Peirehila-Hiller Lox Chijl D@wxx Valve

o ESYABLISHED CAUSK el
P SUPPLEMENTAL FAILURE ANALYSIS REPORT |7 ocsan |

‘{‘,, i . OOUVTLRE ANSHILE & GPRGE SWEFEE DORSION .

I FORM 80.732 IRV, §.881 C:a mmm\mvmm
} i, ,/ ' . ' @ MIBUSE 7
TS C‘a@r&im%d with A, Loupe, ﬂ»%s o .

‘! A FAILURE HisTORY:  Formal Q.u.e.l Teat Part, Item No. FAQFLLA, Typs &. i
- | During Test Per 80D #1AL9S9S5 and TPD #1'207‘?83, the Micro Switeh Cover Seal Lesked at
“the rate of 570 SCCM; Maximum leaksge &l 3& is oms SCCE. Unit has been subjected
w03 Fz‘a-e'l‘est Eﬁspac%:&on, ?‘reo:ﬁ’ am’i i@@k&@@kg@wm Funetfonal including Rlectrical |-
- Degte, vy s Sar Powwmedeluasky Vibration and Post Vibraticn and %ﬁamni%l
. Bhook Test : A

For veference t0 earl:&er failwes » See mz Sup:gl%man%;

‘
4
N %

4

oy B INSTRUCTIONS FOR ANALYSIS: ' S 4
i | (1) The Supplier shsll aoncmc*i; & Yeillurs Amlysia w determine milm waohaonism and .
S0l esuse. & Douglas MSSD Development BEnginepring Representative shall witness the Failurd

Aonlysis. Completion of this apalysis is: required prior %0 11-14-86,

(2) Test to verify melfunction. E}isaaeembla &8 required- to ﬁﬁt&:mﬂ.m '%.ha cause of
failuwre, Bveluate end record all f‘in&ingﬁ tLe

§3) In the event the failure mech&nﬁ.amf per this Apalysis, is attributed to con%mimtimf
foreign material), then supporting evidence shall be submitted &s & part of this
Anglysis, a8 to the nature, particls size, and particly count of meterisl preventing - | -
performance of the unit within specification. If Supplier does not bave capability fox.
A guch Analysis, the suspect msterial should be collected, identified as 0 area and -
/“{;"’-f «! ‘location found, and f’ormdad to DAC referencing this report pumber. ©

”t‘{x

.

(ié-) Suppiier chall ccmplem {tems MIFHORIBEC- B¥ngnesesrosnme sy mnn s n e s mn DEM T nTes |
¢ and D. ALl Pnotos, Datw Sheets, Work Sheets and/or genersted data pep this Failure |

CRALURE ANMYEG: Analysie shall be attached to and become & permanent pert of this
- paport, and should be aoted fm this fﬁm. .

~ (5) ¥hen the Analysis indicetes that Supplier Action is requma 10 ymven% recurrence -
- of noted éiacrepweiw, a positive courss of ection sball be noted in Itme B by Sum:liazm

- {8) Comply with ?aﬁ,nm ﬁmlyaia azqmamm of :waémg mxmmey aaqmmzm
Spac%g‘ieamea&a

 (CONCLUSIONS, RECOMMENDATIONS AND ACTION ON PART 2)
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| SUPPLEMENTAL FAILURE ANALYSIS R

muuae 3
BPYGLAG BEILBNE & SRACE GYETEAE SIVIEHN -

Samal, HG

‘?Aﬁ?a
0201

3

151137 EEORY
FLOMTINUED)

FORNM SO-T28 (RREY. B-8R) '

| € Rl L RS AMIALNG IO OERGEO ) N

< 4 lution number 19 as counted from the threaded end,

B INSTRUCTIONS FOR ABALYSIS Con't.

- Douglas Atrcralt Co., In@.,
3000 Oceen Park Blvd. :
Scnta Monica, Californis .S0LOS
Attn: W, C, Jenkins, §~155 :

{7) Return the completed report tol

o3T

ele
o 51 &

(8) Pailure Annlysis Unit coorbinste Auslysis with _J, Hogen Aamessg

B SONGLUEIOBIE! ’;iaeering Liaison .
o feilure Aoalyeis Unit, Bxt, 72
¢ FATLURE ANALY3IS: The unit was disassembled and tested at Stratos, 2’ ﬂovember, in the

pressnce of D.A,C, personnel Jack Hogan, Dick Starr, and John Turner.

| Bellows 66<019 was removed from the valve and tested at 100 psig actuator pressura»

Leakage ocourred at the gasket of the switch cover, .

The inner-bsllows was separated from the .assembly and mainteined intact. Six psig'was

applisd with the bellows submerged in alcohol, Lealage ogourred at the 0.D. of convo=

The bellows paris were given to Mr, Hogan for the purpose of obtailning adequate photow
graphs, These photos show the flat spot amd cracks at the point of lsakage. A new
bellows was assignsd to the valve for assembly, test, and shipment, :

On Nov, 8, the following personms met at the bsllows vendor, Aeroflexe DAC personnel

Jack Hogan, Joey Kumagal, John Moynihan, BY L DATE
magvimsFeua: Aeroflex pesrsonncl, Clarence Ross, Chief Engr, Dale Van Winkle, Q.G. Mgr,

GEEEY Stravos parsonnel, Roy Smith, Reliability Engineers

Manufacturing and Q.C, procasses wers thoroughly reviewed.
and processing was deseribed, -
a erack in.one convolution of the inner ply, and a small crater in the sdam weld of the
inner ply. The ouler bellows .was removed from the housing and a small erater was found
in the seam weld of ths outer ply.
batueen the 0,D, of each bellows and the adjagent enelosuree
)

A shop_ tour was conducted

Data
bellows -could not be
Tubbing on the adjacent

Lhﬁ,cnuae “*w~.F flat spot, crack@ and leakage at the inne
XX 08K : positigely assigned. Possib%litieﬁ are, 1

GV 0L
enclosure, 2) minor damage during fabriaation,
could be missed during visual inspection and that thinness of the material (s 007? might
make Z~ray detection of the eraters questionable, . ‘

4

Revision will inelw s closer

Projected Actions:

1s, Aoroflex will submit revised pra&eduras for approval.

visual inapactien t increased magnification.
2. D,4.C, Kumagai? will conduct elsctrop,microscope examination and

Bvidence was found indicating possible slight contac’

It was agreed that the noted discrepansie

W%W

The inner bellows was cut apart *ongitudinally disclosing

-

3

@ analya¢ﬂ ef the éiaﬁrepant parﬁs, L= It
S T T T YR G TEUORLITEEd Wh klabl AL 7 VL
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Results of mtgrcacopio/matallurgical &nnlyaia conauatad at D,A.C, by J. Kumagai
Ketorinle & Process Engineer,

1.

27
.

&.

‘Analysis disclowed that the failed convolution had wade contact with the wall of

the bellows enclosure during the vibration test, Contact resulted in plastic
deformation of the convolution and produced the observed flat spot. Subssquent L E
oper&tion of the valve induced the cracks which propagated from the flat spot. ‘

Inves%iyation of taat regords diaclosed that during the sine sweep from 5 te 1000 cps,
the applied g~load im the radisl direction was approximately twice the value

JFequired by specification. It was also dstermined that the alignment of the . ,
excessive g-load colneided with the cireumferential location of the flat spot v
on the convolution, ‘ o

‘CONCLUSIONSz

- The fallure resulted. from applieation of excessive g-load during vibration at
ths test facility. : A

ACTION TAKEN: :
1, No action required by Stratos on the basie cause of failure,

'2. Tightening of inspection at and by bellows vendor, Aeroflex, is in process

of instigation., Final submittal of this SFAR wlll be made as soon as the
revised procedures have been fully éefined and approved and the affactivi%y

has bees. identified. S i 7855

e



FORM 60-732-1 (REV. $Y'62) ' . L %z}g‘

REPDRY . : SERIAL NG5, ’?"g&gf

"‘““‘.‘f”;lgn:;? ,‘j SUPPLEMENTAL FAILURE ANALYSIS REPORT 10201

BOUGLAR MIEEBHE 8 SPADE BYSTEMS DIVISIDN
FOQANM 60-732 (REV. $-82) (CONTINUED)

€ FAILURE AMALYSIS (CONTINUED):

See Attachrd Sheets .

ay ) : DATE

D CONCLUSIONS:
Poor quality control on the part of the bellows manufacturer was 1n1t1ally thought to
be the major contributing factor im the beliows failure, however, the results of the
- metelurgical analysis performed by MREPM on the failled belilows asseumbly has revesled
_that the imner bellows did, in fact, conbtact the wall of its contalmer during vibra-
tion. Microscopic examinetion of the deformed comvolute in fthe middle of this bellovs
showed evidence of fretting and plastic deforzation as the result of contact with the
containar.

The bellows container was sectioned in two and examinea under magnification. The
distance from the end and the location of the bellows deformed convo;ute cuiacided
. with the marks found in the ‘container.

The orientation of the damaged bellovs comvolution and the container marks coimcided
with the radial axis "B" of vibration. Exemination of the vibration test date

indicetes over vibration beyond specificatioh by 70 to 100 % in radial axis "B". This
overvibration cccurred during the sinusoidal up sweep from 100 to 1000 -cps Gue to tne

low temperuuurﬂ response of the control accelerometer (see attached graph of D
y accelerometer 3 and 4 up sweep vs down sveep 100 to 1000 cps) .

It is evident that the overvibration levels were responsible foxr this bellows fallure
besed on the examination of "the valve, valve bellows and the reviey of these vibration
test dotas

E ACTION TAKEN:

‘Corrective action was taken to replace the accelerometer with one of the proper type.

This test specimen velve hody for FQ-FlhA has been refurbished vith a new beéllows
agsembly and nus successfully complete& life cycle and vibration at Beech Colorado.

F1b Fuel Shutoff Valve has also completed both life cycle and vibration with tha

same hellows configuration.
_/@W DATE f{;l/:gﬁ}
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i ean%act the wall of its container during vibration, Hicroscopic examimation of
‘the deformed convelute :Ln t’na ‘middle of this bellows showsd evidence of fretti;ngmw i
‘and plastic deformation as the result of contact with the container. e

| 'fha“ﬁéﬂ@ﬁé“can{:ainer was sectioned in %wa and examined under magnification. The ~ .
distance from the end and the location of the bellows deformed convolute coinciciad o
with the marks found in the comtaimer, ~ "~ T T e

i i e e B

| The orisntation of the damiged bellows “sonvelution” and the container marks 6ow .
ineidéd with the radiel axls "B of vibration, Wxamination.of the vibration R
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FORM 850-2 (11-66)

f-\\/ DOUGLAS AIRCRAFT €O, INC. e QUALIFICATION D DE/Q TEST
i MISSILE & SPACE SYSTEMS DIVISION
EWMWQ@““- SANTA MONICA, CALIFORNIA STAT EMENT FORMAL QUAL
R - ' - TEST PLAN AND ; 3
PROORAT\I: Saudzn ITEM NUMBER FQ-—F-]_LLA D!—XC 5@625
PART NO. 49965-521Y
oot DLON UNE spuTorE VALVE, LO, CHILLDOWY SYSTEM 124096552174
i [

1440965521 N1 1AL

" g TM~DSVLB- ENW~P50§Z Kb /N 0201); TM-DSV-LB- (SSL)«PL~R 6092-2"
o aCAL, MEMORANDUM (s 0206); TM-DSVAB-ENV-R5929-(S/N 0201; TM-DSV-LB-ENV-R6092-1
S/N 0002, 0206) : TM-DSYLBLPROP-R6002-(S/N 0002, 0204)

ENGINEERING RESOLUTIONS
AiRD CONCLUSIONS

The u02 Chilldown System Shutoff Valve, P/N 1A49965-521 and -521~011, successfully
met the requirements of TCD 1TOT7782, Rev1alon J, vhen tested in accordance with
TPD 1T0T7783, Revision M, except as noted below:

S/N¥ 0201: A bellows failure was caused by vibration of 70 to 100% above required
(-523) levels as a result of low temperature problem with control accelerometer.
Retest with new bellows installed were satisfactory. (Ref. FARR A151137)

S/N 0002: An external leaksge rate of 41.5 scch occurred during post vibration

{-521) (1 scch max. allowable). The actuator :ubassembly serews were retorqued
and retest was satisfactory. The flow test pressure drop was 0.31 psid;
hovever, the limit was increased from 0.25 to 0.50 psid, maximum. Two
position indication switches gave erratic talkback during tests. The
-525 configuration (~521-011) incorovorated an improved open switch

actuator. Also, a higher reliability microswitch(lBM25) is now being
used. (Ref. FARR A240388).

S/W 0206: A force of 34 pounds was required to move the actuator from normal
~521-011) unpressurized position to full open position; however, the limit was
increased from 30 to 35 pounds. Excessive internal leakages up to

(USE CONTINUATION SHEET AS NECESSARY )

STATEMENT OF
QUALIFICATION

Based on the Formal Qualification Test results presented in the attached report
it ieg the conclusion of the Douglas Aireraft Company, Inc., that the above

item continues to be qualified for use as intended on the Saturn SIVB.

DESIGN TECHNOLOGY )5‘/{:'50 R(i&_lABlUTY ENGINEERING PROJECT OFFICE-TEST 14 #
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ENGINEERING RESOLUTIONS
AND CONCLUSTIONS

S/N 0206
(-521-011)

1600 scim (maximum allowable 1C0 scim) were noted during thermal
vacuum test and post repeat cycle test. Lezkage was attributed

to a lip (a result of incomplete material removal during machining)
on the inner diameter of the poppet seal. Replacement of the seal
by DAC resulted in acceptable leakage when chilled down in closed
position as in vehicle usage; however, leakage was still excessive
when chilled down in the open position per test procedure. This
seal lacked a truing cut usually performed on seal and retainer
assembly prior to installation. Replacement with seal and retainer
assembly having a truing cut corrected leakage problem. (Ref.
FARR's A240391 and A240398).

The -521-011 configuration has a redesigned switch actuator and
a sealant on the switch cover and electrical connector and is
identical to the -525 configuration.



